
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 



STATE OF NEW YORK 

EDUCATION DXPABTMXNT 

Regents of the University 
With years wtien lerniB expire 

1913 Whitelaw Reid M.A. LL.D. iy,C,L. Chanceiior New York 

1917 St Clair McKelway M.A. LL.D. Vke Chancellor Brooklyn 
19 19 Daniel Beach Ph.D". LL.D. ------ Watkins 

1914 Pliny T. Sexton *LL.B< LL.D. ----- Palmyra 
1912 T. Guilford Smith M.A. C.E. LL D. - - - BuflGstlo 

1918 William Nottingham M.A. Ph.D. LL.D. - - Syracuse 

1910 Chester S. Lord M.A. LL.D. ------ New York 

1915 Albert Vander Veer M.D. M.A. Ph.D. LL.D. - Albany 

191 1 Edward Lauterbach M.A. LL.D. - - - - New York 
1909 Eugene A. Philbin LL.B. LL.D. ----- New York 

1916 LuciAN L. Shedden LL.B. LL.D. ----- Plattsburg 
192 1 Francis M. Carpenter -------- Mount Kisco 

Commissioner of Education 

Andrew S. Draper LL.B. LL.D. 

AMiBtant Commissioners 

Augustus S. Downing M.A. Pd.D. LL.D. First Assistant 
Frank Rollins B.A. Ph.D. Second Assistant 
Thomas E. Finegan M.A. Third Assistant 

Director of State Library 

James L WyAr, Jr, M.L.S. 

Director of Science and State Museum 

John M. Clarke Ph.D. LL.D. 

Chiefs of Divisions 

Administration, Harlan H. Horner B.A. 

Attendance, James D. Sullivan 

Educational Extension, William R. Eastman M.A. M.L.S. 

Examinations, Charles F. Wheelock B.S. LL.D. 

Inspections, Frank H. Wood M.A. 

Law, Frank B. Gilbert B.A. 

School Libraries, Charles -E. Fitch L.H.D. 

Statistics, Hiram C. Case 

Trades Schools, Arthur D. Dean B.S. 

Visual Instruction, Alfred W. Abrams Ph.B. 



Digitized by VjOOQIC 



New York State Education Department 

Science Division, April 2,1909 

Hon. Andrew S, Draper LL,D. 

Commissioner of Education 

My dear sir: The State Entomologist has prepared a short 
bulletin on the Control of Household Insects. I believe this would 
prove of usefulness to our housekeepers, an aid to public comfort 
and health and I beg to submit the doctiment to you herewith, with 
the recommendation that it be printed as a bulletin of the State 
Museimi. 

Very respectfully 

John M. Clarke 

Director 
State of New York 
Education Department 
commissioner's room 

Approved for publication April 3, 1909 
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EPHRAIM PORTER FELT D.Sc. 



INTRODUCTION 

One need not go back a decade to note a marked change in senti- 
ment toward certain insects commonly found in homes. There 
have been great additions to our knowledge respecting the economic 
mportance of some of these insects during recent years. This 
bulletin aims to present in concise form the status of the principal 
spec.'es and gives special attention to methods of controlling the 
pests. 

There is no denying the beneficial influence of a pleasant 
home. It should be a place where such material benefits as pro- 
tection from diseases, cleanliness and personal comfort predominate. 
There is deep pathos in the present situation. Many a widow 
protects cherished garments from ** moth and rust/* while the 
insect primarily responsible for the disruption of the home, through 
the introduction of the germs of typhoid fever, flies about he house 
unchallenged and ready, under favorable circumstances, to play 
its part in another tragedy. 
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Doubtless such deplorable conditions are preventable and our 
descendants of another century will stand amazed at our blind 
toleration of such a menace to life and happiness. 

Let us seek to control the ordinary household pests; let us 
recast our estimation of the house fly and the malarial mosquito 
and gage our actions accordingly. The malevolent house fly is a 
constant menace to the integrity of the home. Those who have 
not suffered from disease germs introduced by this pest, should 
recognize the danger and adopt adequate precautionary measures. 

Recent discoveries respecting the part played by insects in the 
dissemination of malaria, yellow fever and typhoid fever, read like 
a romance. Mosqmtos as distributing agents of malaria have 
been suspected for many years. An active impetus was given to 
this suspicion through the discovery by Ross that certain Indian 
mosquitos harbored a malarial parasite affecting birds. It was 
only a step from this to htmian malaria. The mosquito-malarial 
theory took such firm hold that in 1900 Drs Low and Sambon spent 
the summer on the fever-ridden Roman campagna, relying entirely 
for protection from malaria upon flimsy mosquito netting. Their 
field test was further confirmed by the shipment of malarial-infected 
mosquitos to London, where they were allowed to bite Dr Patrick 
Manson*s son, who in due time came down with the disease though 
residing in a nonmalarious section. 

The deadly, justly dreaded ** yellow jack " has likewise been 
traced to its lair through the heroism of a few devoted scientists. 
Volunteers lived in a fever stricken locality with no protection 
from infection other than the frail mosquito bar. They even 
slept in beds soiled by fever patients for the sake of demonstrating 
beyond question that the disease was not infectious. Drs Carroll 
and Lazear went further and allowed themselves to be bitten by 
infected mosquitos. Both contracted the disease, the latter losing 
his life on the altar of scientific investigation. This was true hero-' 
ism. All honor to these martyrs. Theirs was not a useless 
sacrifice. Before their time, a yellow fever outbreak meant 
the loss of hundreds or thousands of Uves, simply because there 
was no known adequate method of preventing the disease. Pro- 
longed arbitrary and wasteful quarantines were maintained. Thous- 
ands fled from infected districts. The horrors of the shotgun 
quarantine prevailed. The control of the yellow fever epidemic 
of 1905 in New Orleans is a most striking testimony to the value 
of the recent discoveries regarding this disease. This outbreak 
was handled as a mosquito-borne infection and for the first time 
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the disease was stamped out before cold weather and with com- 
paratively little loss in either life or property. 

The Spanish-American War has resulted in a material addition 
to our knowledge respecting the part flies may play in the spread 
of typhoid fever, an infection costing the country $350,000,000 
annually, it is estimated. The conditions in the army camps were 
such as to result in the unquestioned indictment of the ordinary 
house fly as the chief agent, under such conditions, in spreading 
the deadly germs of typhoid fever and other grave intestinal dis- 
eases. These conclusions have been supported by thoroughly 
competent investigators working tmder quite varied conditions. 
There is no questioning the deadly potentialities of the hitherto 
supposedly harmless house fly, if it has access to disease-infected 
discharges, a condition altogether too frequent in country districts, 

DISEASE CARRIERS 
Typhoid or house fly* 

Known and tolerated from time immemorial, this insect is more 
than a nuisance. It is a menace to Hfe under certain conditions. 
It is far from being a necessary evil, since the adoption of com- 
paratively inexpensive methods is all that is essential to bring 
about an enormous reduction in its numbers. 

The fly as a disease carrier. The experience of recent years, 
particularly that of the Spanish-American War, has called atten- 
tion in a most forcible manner to the part flies may play in con- 
veying typhoid fever and other affections of the digestive system. 
Typhoid fever affects about 250,000 Americans annually, 35,000 
of the cases proving fatal. There is no denying the important 
part played by water in carrying this infection, nevertheless the 
common house fly is a most efficient agent in this work. Virulent 
typhoid bacilli have been found on the legs and within the body 
of this insect, persisting in the latter case, for 23 days. A number 
of serious outbreaks have been observed by competent physicians 
in various parts of the country, and in each instance the infection 
through a common water or food supply did not afford a satis- 
factory explanation. Similarly, the cholera bacillus has been found 
in large numbers on flies, has been recognized in fly specks 1 7 hours 
after feeding and as late as four days, and infected flies have carried 
the disease germs to milk. It is equally certain that flies may 
convey the germs responsible for certain forms of diarrhoea and 



iMusca domestica Linn. 
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other intestinal disorders. It is more than probable that 
flies play an important part in causing the heavy mortality among 
bottle-fed babies, the proportion of deaths between these and 
breast-fed babies being as 25 to i. It has been shown that flies 
may ingest, carry and discharge tubercular bacilli, thus aiding 
materially in spreading tuberculosis. Furthermore, it is held 
that flies may, under certain conditions, convey plague, trachoma, 
septicemia, erysipelas, leprosy, and there are reasons for thinking 
that this insect may possibly be responsible for the more frequent 




F g. 1 Typhoid or house fly: a, male, seen from above 



the side; c, tip of the antenna; ti. head of female; c, puparium:'/. the anterior breathing- 

gore or spiracle, all enlarged. (After Howard & Mailatt, U. S, Dep't Agric. Div " 
ul. 4> n. s. 1896) 



proboscis and palous from 
hing- 
Ent. 



new cases of smallpox occurring in the near vicinity of a hospital. 
The eggs of certain intestinal parasites, such as those of the tape- 
worm, may be swallowed by the fly and passed uninjured. 

Methods of carrying diseases. The most common and danger- 
ous infections conveyed by the house fly are typhoid fever, other 
intestinal disorders, including those affect ng young children, and 
tuberculosis. Typhoid germs may be discharged from the human 
system several weeks before diagnosis is possible, continue in num- 
bers 6 to 8 weeks after apparent recovery, and in exceptional cases 
may persist during a period of several years. There are authentic 
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records of a patient distributing these germs for 17 years and being 
the incipient cause of 13 cases during 14 years of that period. Even 
the urine of patients may contain active typhoid bacilli. Similarly, 
. the germs producing other intestinal disorders are discharged from 
the system though presumably not persisting for such extended 
periods. It is well known that the germ causing tuberculosis is 
abtmdant in the sputum of patients. 

The house fly subsists entirely upon fluids and feeds with appar- 
ently equal gusto upon fresh manure, decaying vegetable matter, 
sputum or the daintiest cuUnary preparations. It is only neces- 
sary for discharges from patients suffering from typhoid fever or 
other intestinal diseases to be exposed in open vessels or poorly 
constructed privies in order to secure the spread of the infection. 
The hairy legs are fouled with thousands of deadly bacilli and 
countless numbers are swallowed. Shortly thereafter the flies may 
appear in the house and incidentally contaminate the food, to the 
great peril of the consumer, with the germs adhering to the limbs 
and those deposited with undiminished virulence in the familiar fly 
specks. This, while disgusting and abhorrent to every sense of 
decency, occurs repeatedly in nature and is apparently ignored by 
the masses, despite the deadly peril thus incurred. 

Habits. The house fly breeds by preference in horse manure, 
though it lives to a limited extent in cow mantire and miscellane- 
ous collections of filth, especially decaying vegetable matter. The 
flies deposit their eggs upon manure and similar material, the 
young maggots hatching in less than 24 hours and, under favor- 
able conditions, completing their growth in 5 to 7 days. The 
maggots then transform to an oval, brown, resting or pupal stage, 
remaining in this condition from 5 to 7 days. The life cycle is 
therefore completed in 10 to 14 days, the shorter period being true 
of the warmer parts of the year, particularly in the vicinity of 
Washington, D. C. One fly may deposit 120 eggs, and as there 
may be 10 or 12 generations in a season, it is not surprising that 
this insect should become extremely abundant by midsummer. 
Calculations show that, under favorable conditions, the descen- 
dants from one fly might at the end of a season reach the stupen- 
dous number of over 190 quintillion. It has been estimated that 
1200 house flies might be bred from a pound of mantire, and at 
this rate a good load would produce two and one half million. 
Fortunately, breeding is confined to the warmer months, only a 
few flies wintering in houses in a more or less dormant condition, 
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Ordinarily, flies do not travel a great distance and, in most 
instances, probably breed within 300 to 500 feet of places where 
they are extremely abundant. Butcher carts, grocery wagons 
and electric or steam cars carrjring more or less exposed meat and 
other supplies attractive to flies, may become important agents 
in the dissemination of disease, since it is only necessary for these 
vehicles to load where conditions are favorable for fly infection 
and we may have a mysterious outbreak of disease at some distance 
from the source of trouble. 

Sanitary and control measures. It is perhaps needless to add, 
in view of the foregoing, that the greatest care should be taken to 
exclude flies from the sick room, especially in the case of contagious 
diseases. The flies are not only anno5dng to the patient but may 
aid in carrying the disease to others. The proper disposal of 
infected discharges, such as those from typhoid patients, should 
never be neglected, and under no conditions left where flies may 
gain access to the infection. 

All food, particularly that eaten without having been cooked, 
should be carefully protected from flies by the use of screens. This 
is especially true of milk, since it affords a favorable mediimi for 
the multiplication of certain disease germs. It applies to dealers in 
food supplies as well as to the home. An important step toward 
better sanitation would be taken if the public refused to patronize 
provision stores, restaurants and hotels overrun by flies. 

A large reduction in the number of house flies found in most places 
is thoroughly practical. This can be best effected by doing away 
with conditions favorable to the unrestricted multiplication of this 
pest. The first step is to prevent flies from breeding in horse 
manure and other waste products from the stable. All manure 
should be placed in a fly-proof receptacle or the accumulation 
treated daily with small quantities of chlorid of lime. If the 
manure is removed from the stable at intervals of seven days and 
spread upon the field, there will be comparatively little breeding. 
One of these measures can be applied to every stable in cities and 
villages. The farmer, if unable to carry out any of the preceding 
suggestions, will find a large measure of relief from the fly nuisance, 
if the manure is stored in tight, practically fly-proof cellars, such 
as can be easily constructed with the modem concrete foundation. 
Flies breed but little in darkness, and the writer has known of 
bams comparatively free from flies, simply because the manure 
was stored in the darker parts of a large bam cellar. 
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The treatment of manure, described above, should be supple- 
mented by care in preventing the accumulation about the prem- 
ises, of decaying organic matter such as fruit, table scraps, etc. 
Swill barrels should always be provided with tight covers and care 
exercised that there be no leakage or an accumulation of fly-breed- 
ing material about the barrel. The old-fashioned box privy should 
be abolished unless it is conducted on the earth closet principle and 
the contents kept covered with lime or dry earth, so as to prevent 
both the breeding and infection of flies. The modem water-closet 
and cesspool is by far the best and safest solution of this last named 
difficulty. Such conveniences — one might well term them necessi- 
ties — are no more costly than a long nm of fever with its attendant 
suffering and occasional death. The presence of numerous flies 
about the dwelling may be construed as indicating a nearby, usually 
easily eliminated, breeding place. 

It will be found in practice that some flies are very apt to exist 
in a neighborhood even after the adoption of rigid precautions. 
They should be kept out of houses, so far as possible, by the use of 
window and door screens, supplemented by the employment of 
Tanglefoot or other sticky fly paper. This, though somewhat 
disagreeable, is much to be preferred to the use of poisonous pre- 
parations likely to result in dead flies dropping into food. Prof. 
C. P. Lounsbury, Government Entomologist of South Africa, sug- 
gests, in addition to the above, putting fresh pyrethnmi powder 
upon window sills and supplementing this by the judicious use of 
an insect net. 

The control of this pest is of great importance to the commxmity. 
Individual effort in this direction should be strengthened and sus- 
tained by all officials charged with protecting the public health. 
The Health Department of Washington, D. C. has already pro- 
mulgated excellent ordinances against the fly pest. Similar action 
should be taken by health officials in our municipalities and villages. 

Fruit flies 

These light brown flies, only about i of an inch long, are most 
commonly found about the pomace of cider mills and on overripe 
or partly decaying fruit. They are attracted by fermented liquids, 
such as wine, cider, vinegar, beer, and may frequently be observed 
on the sides of jars containing preserved fruits. There are two 
species* which appear to be most abundant. It is very difficult 

>Drosophila ampelophila Loew and D. a m o e n a Loew. 
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to keep these insects out of houses on account of their small size. 
Dr Howard has listed these forms as likely to be disease carriers. 
These little insects ordinarily enter the house rarely unless 
attracted by overripe or canned fruit. The latter should be her- 
metically sealed, making it safe from injury, and stored injthe 
cellar or other place comparatively inaccessible to the flies,^as. 
soon as convenient. These small flies can be easily destroyed with 
fresh pyrethrum powder. ^ ^-^ 




Fig. a Fruit fly: a, adult fly: 3, antenna* r, base of tibia and first tarsal joint;. 
d, puparium, side view; «, same, dorsa] view; /, larva; g, anal segment of same; a, a, t.f, 
much enlarged; b, c, g, still more enlarged. (After Howard, U. S. Dep't Agric. Div. Ent^ 
Bui. 4. n. s. 1896) 



Malarial mosquito^ 

This insect has always been with us. It is only recently that 
its connection with the spread of malaria has been established 
beyond question, though there has long been a suspicion that some 
mosquitos m'ght be responsible for this disease. 

Infect on by malaria. Medical men, best qualified to pass upon 
the question, unhesitatingly affirm that certain mosquitos are 
responsible for the dissemination of this malady. Malaria, like 
some other diseases, is caused by a specific germ. It is peculiar in 
that it has to pass through certain changes within the body of the- 
mosquito before it can develop successfully in the human 
system. Moreover, malarial mosquitos are harmless until they^ 
have become infected by biting some person suffering from 
this disease. These germs may be carried by man in a latent con- 



»Anopheles maculipennis Meign. 
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dition for years. This is especially true of Italians. The sequence 
of events may be briefly summarized as follows : A female mosquito 
bites a person having malarial 
germs in his blood. The malarial 
parasites enter the walls of the 
mosquito's stomach, undergo cer- 
tain changes therein, and in from 
7 to 14 days make their way to 
the salivary glands and are then 
ready to enter the system of the 
next person bitten. These germs 
then undergo a series of changes, 
and if the person is not immune a 
more or less severe case of malaria 
develops. So far as known, the 
malarial mosquito, and that only, 
can carry this infection. The 
connection between malaria and 
extensive excavations has long 
been recognized, though it is only 
recently that a satisfactory explanation of this condition has [been 
advanced. Malarial mosquitos breed in large numbers in pools in 
and about excavations. Italians are our principal excavators. 
Most of them have suffered from malaria and have the disease germs 




Pig. 3 Malarial mosquito,^ female, 
with male antenna at right and wing tip 
showing venation at left. (After Howard, 
U. S. Dcp't Agric. Div. Ent. BtU. as- n.s. 
1900) 




Fig. 4 Common and malarial mosquitos at rest, the latter to the right, 
from Howard. U. S. Dep't Agric. Div. Ent. Bui. 25. n. s. 1900) 



(Reduce 



in their systems. The malarial mosquito, breeding in large numbers 
about recent excavations, derives its infection from the Italians 
and then, if opportunity allows, inoculates Americans. We 
therefore frequently have exceptionally severe outbreaks of malaria 
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following extensive excavations. This is exactly what would be 
expected if the above statements are true. 

Habits. The appearance and habits of the malarial mosquito 
are important if we wish to avoid malaria. The malarial mosquito 
is easily recognized by its spotted wings and, in particular by the 
characteristic resting position, the beak and the body being in 
almost a straight line and at a considerable angle to the supporting 
surface. On the other hand, our ordinary mosquitos do not have 
spotted wings and when at rest the beak and the body form an 
obtuse angle, the body being approximately parallel with the 

supporting surface. The wrig- 
gler of the malarial mosquito 
occurs in grassy pools, beside 
streams and is frequently very 
abundant in collections of water 
in and about recent excavations. 
The wriggler of the malarial mos- 
quito is easily recognized by the 
absence of a conspicuous air 
tube, by its resting in a hori- 
zontal position just beneath the 
surface film, and the usually 
bright or dark brown and green- 
ish colors. The w^rigglers of the 
common mosquito, conversely, 
have a large air tube at the 
posterior extremity, invariably 
rest with the body at a con- 
siderable angle to the surface of 
the water and are a dull whitish 
or yellowish white. The mala- 
rial mosquito breeds more or less during the warm months of the 
year, the spotted-winged adults wintering in any shelter, frequently 
in houses and occasionally flying in midwinter. The capture of 
chilled specimens on snow banks in early spring is not unusual. 

Control measures. Malarial outbreaks may be prevented or 
controlled in two ways. The malarial mosquito is very local in 
its habits. It is comparatively easy, by draining breeding pools 
and treating those not easily drained, with oil, to eliminate the 
mosquito and thus do away with all danger of infection. This is 
practicable in most cases and in sections where malaria is more or 
less prevalent, is the only course to pursue. 




Fig. 5* Characteristic feeding position of 
malarial mosquito wriKgler in ur>pcr tigure, 
»nd that of the common mostiuito in lower 
figure. (After Howard. U. S. Dcp't Agric. 
Div. Ent. BuJ. 25. n. s. 1900 J ^ 
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The malarial mosquito is widely distributed in the North and 
there is always a chance of an outbreak following the appearance of 
parties suffering from malaria or having the parasite in their blood, 
as for example, Italians. The advent of either in a neighborhood 
should be preceded if possible by extraordinary activity in draining 
or treating breeding places in order to destroy as many of the 
insects as possible and thus reduce the danger of infection. Methods 
of value in controlling common mosquitos will be equally service- 
able in checking this disease carrier. 

Yellow fever mosquito^ 

This, though a southern species, is of interest owing to its great 
economic importance. It is a dark brown form, marked with 
strongly contrasting silvery white, and is frequently designated as 
the day mosquito in the South. 

Yellow fever earner. This insect appears to be the only method 
by which yellow fever may be conveyed from one person to another. 
As in the case of the malarial mosquito, the yellow fever mosquito 
is harmless imtil it has become inoculated with the germs by biting 
a yellow fever patient, and even then some 12 days must elapse 
before it can convey the infection. As a result of the recent 
discoveries relating to this insect, the control of a yellow fever 
outbreak means a strenuous, well sustained campaign against this 
insect, supplemented by the exercise of special care to prevent 
mosquitos gaining access to yellow fever patients. 

Habits and control. The yellow fever mosquito appears to have 
in the South much the same habits as otir house mosquito in 
the North. It displays a marked preference for the water in 
cisterns, tanks and similar places ; consequently measures of value 
in reducing the house mosquito will prove equally serviceable in 
controlling this much more dangerous southern species. 

ANNOYING FORMS 

Cluster fly 

This interesting species* has received its popular name because 
of the large clusters occasionally found in autumn in houses. It 
is easily distinguished from the rather closely related house fly by 
the black thorax covered rather thickly with tawny hairs frequently 

^Stegomyia calopus Meign. 
'Pollenia rudis Fabr. 
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inclining to a grayish shade. The young of this species live about 
the roots of grasses and there is a record of its having been reared 
from cow dung. Clusters of this insect can easily be destroyed by 
dusting the flies liberally with fresh pyrethrum powder. The 
insecticide may be molded into moist cones and burned if preferred. 
The stupefied flies, in either case, should be swept up and burned. 

Wasps and hornets 

The paper wasp* and the common 
wasp^ frequently occur about buildings 
and are of considerable service in de- 
stroying flies. Occasionally, if excep- 
tionally abundant, they may become a 
nuisance on account of the danger from 
stinging. These insects can easily be 
excluded by the use of screens and in 
2 ]i case of their being excessively abundant 

the nests should be found and the inmates destroyed at night with 

chloroform or bisulfid of carbon. 




Fig. 6 Wasp enlarged. (After Riley) 



House or rain barrel mosquito^ 

This modest, brown, though by no means retiring mosquito, 
hardly needs an introduction. Its suggestive song is so well 

understood that we instinctively 
prepare for the inevitable. This 
mosquito takes advantage of 
man at every possible oppor- 
tunity, while we tamely submit 
to a series of annoyances which 
could be eliminated at a less 
expenditure of energy than is 
necessary to endure repeated 
trials of patience with a reason- 
able degree of fortitude. 

Habits. This insect winters in 
small numbers in houses or other 
shelters, the females depositing clusters of eggs upon standing 
water on the approach of warm weather. Breeding may continue 

*V e s p'a germanica Fabr, 

'Polistes sp. 

^Cvl'JL ex p'J p i e n s Linn.' 




Fig. 7 House mosquito. Err mass with en- 
larged eggs above and at the left; young wrig- 
flers below. (Reduced from Howard, U. S. 
)ep't Agric. Div. Ent. Bui. 25. n. s. 1900) 
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under favorable conditions till checked by frosts in the fall. This 
domestic pest displays a marked partiality for water in rain barrels, 
dstems, defective eave troughs, old wooden buckets, tin cans or 
similar receptacles. The black eggs are deposited in raftlike 
masses of some two to four hundred, and the entire development 
to the adult may occur within 14 days. One rain barrel may 
produce thousands of mosquitos and provide an abundance of 
these ubiquitous annoyances throughout a season. 

Control. This species, like a number of other mosquitos, is 
quite local in habit and its presence may be construed as an indi- 
cation of nearby breeding places. The elimination of useless 
barrels, tin cans, etc. "vvdll accomplish much toward reducing the 
numbers of this pest, and this should be supplemented by atten- 
tion to gutters and eave troughs to see that they have not become 
bent or clogged so as to afford breeding places. Rain barrels and 
cisterns, if a necessity, may be rendered innocuous by covering 
them closely, even though nothing more substantial than mosquito 
netting be employed. Should this latter be undesirable, the 
surface may be kept covered with a film of kerosene, without 
detriment to the employment of the water for domestic purposes, 
provided the water be drawn from the lower part of the vessel. 

Salt marsh mosquito* 

The salt marshes, as might be presumed, present peculiar con- 
ditions and these are accompanied by a corresponding variation 
in animal life. Those at all familiar with marsh conditions have 
learned by experience about the large, voracious swarms of mos- 
quitos which may occur in such sections. 

Habits. The salt marsh mosquito is typical of several forms 
which breed by preference in brackish water. The short tubed, 
dark colored wTigglers are found here and there in pools, being by 
far the most numerous within two or three hundred feet of the 
high land, this area being that portion of the marshes flooded only 
by high tides. These more or less regular overflows of water 
result in numerous eggs hatching and the production of ravenous 
hosts of mosquitos, easily recognized by their white banded legs, 
beak and body, the latter in addition, bearing a conspicuous longi- 
tudinal white stripe. These insects difTer greatly from our house 
mosquito, in that they fly considerable distances, there being 
authentic records of their having been found 40 miles from the 
nearest available breeding place. Occasionally hosts of these 

»Culex sollicitans Walk. 
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insects invade New York city to the great discomfort of the 
residents. 

Control. The control of this species is practicable though at the 
outset it appears somewhat difficult. All that is necessary is to 
provide drainage so that pools of water will not stand more than 
a few days. This is accomplished by runn'ng narrow ditches 
within about 25 feet of the headland and 40 or 50 feet apart, all 
being connected with some tidal creek so that they are flushed out 
twice daily. The walls of the ditches should be perpendicular and 
the bottom at a uniform level. Experience has shown it inad- 
visable to have the walls sloping or to attempt to secure a uniform 




Fig. 8 Salt marsh mosquito from above, the toothed front claw more enlarged. (After 
Howard, U. S. Dep't Agric. Div. Ent. Bui. 25. n. s. 1900) 

pitch, since the latter almost invariably results in pools not reached 
by the daily tides. This work has been conducted on an extensive 
scale in the vicinity of New York city with most gratifying results. 
Several types of ditching machines are in use and the work is 
comparatively inexpensive. 

The elimination of mosquito breeding places on the salt marshes 
may sometimes be accomplished by the use of tidal gates and a 
series of drains. This method, while thoroughly effective, belongs 
to the domain of land development rather than to that of insect 
subjugation. The additional cost in many cases may be more 
than met by the increased value of the marshes treated 
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House fleas 

The cat and dog flea* is the species most usually abundant in 
houses in New York State, judging from the specimens submitted 
with complaints. This species, as its common name indicates, 
occurs indiscriminately upon both the cat and the dog and^may 
be fotmd about their sleeping places. The minute, white eggs 
are laid mostly in such places. The slender, active larvae feed 
upon organic matter in cracks and crevices, and are most numerous 
about the sleeping places of domestic animals The flea is a pro- 
lific insect. The closing of a dwelling for several weeks or more 
in warm weather affords almost ideal conditions for rapid multi- 
plication, and more than once householders have been surprised 




Fig. 9 Cat and dog flea, seen ftom the side, enlarged. (Original) 

on returning to find the home overrun by these active, annoying 
pests. A rat flea is an important factor in the spread of bubonic 
plague. 

Control measures. Fleas are very likely to occiu* on cats and 
dogs and if these animals must be retained in the home, care 
should be exercised to keep their sleeping places clean. Provide 
the animal with a mat or blanket upon which it may sleep. This 
mat should be taken up frequently, shaken and the collected 
dust beneath burned. This is a most effective method of pre- 
venting the multiplication of these insects. An animal known to 

Ctenocephalus canis Curtis. 
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be infested with fleas should have a quantity of fresh pyrethrum 
powder rubbed into the hair. This will stupefy the pests, causing 
them to drop off and then they may be swept up and burned. Dust- 
ing hosiery with pyrethrum powder has been found very effective 
in preventing flea bites in situations where such precautions are 
advisable. 

It is frequently very difficult to deal with a bad infestation, due 
to the impossibility of getting at the breeding places or destroying 
all of the fleas at one time. Dr Henry Skinner of Philadelphia 
states that he has successfully destroyed fleas in a badly infested 
room, by sprinkling the floor liberally with about 5 pounds 
■of flake naphthalene and closing the room for 24 hours. The acrid 
fumes destroyed the fleas and inflicted no material injury. There 
is no danger in this procedure and we earnestly commend it to 
those troubled by this pest. Fumigation with hydrocyanic acid 
gas, described on page 42, where practical, is a most satisfactory 
method of dealing with this condition. 

A sparse infestation has been handled satisfactorily, according 
to Dr Howard, by placing a white cloth, like a pillow case, in the 
middle of the floor. The fleas, attracted by the color, jump on 
the cloth and may then be captured -wath a wet finger and put 
into water. 

Bedbug' 

The brown, oval, flattened, malodorous insect so generally desig- 
nated by the above name, is too familiar to require description. 




Fig. 10 BedbuR", a. and fi. adult females from above and below, porged with blood; c 
and d, structural details. (After Marlatt, U. S. Dep't Agric. Div. Ent. Bui. 4. n. s. 1896) 

>Ciinex lectularius Linn. 
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It is especially likely to be abundant in old houses where cracks 
and crevices abound, and its continuance there n -s favored by 
the old style wooden bedstead with its numerous shelters The 
occurrence of this pest in a home is not necessarily a reflection 
upon the ability of the housewife. Its continuance there may be 
the occasion of grave reproach. Bedbugs are very liable to occur 
on boats, are occasionally found in sleeping cars and are said to 
be much more common in the Southern than in the Northern 
States. 

Habits. This insect, as many can vouch for by personal experi- 
ence, is nocturnal in habit. Recent experiments show that it may 
feed xmder certain conditions on mice as well as upon man. This 
habit, ^ should it prove to be general, accounts for cases where 
bedbugs are fotmd very abundant in houses which have been unin- 
habited for some time. Another species* occurs in swallows' nests 
and occasionally invades adjacent living rooms. It appears to 
live almost exclusively upon birds, though a third form,' found on 
chickens, has been known to suck human blood, but not under 
natural conditions. 

The oval, white eggs of the bedbug are deposited in cracks and 
crevices in batches of 6 to 50 or thereabouts. The yellowish 
white, nearly transparent young hatch therefrom in a week or 10 
days. Experiments have shown that about 11 weeks are neces- 
sary for the young insects to attain maturity, though the period 
is probably greatly modified by the degree of warmth and the 
abundance of food. It is said that ordinarily only one meal is 
taken betw^een each of the five molts preceding the attainment of 
maturity. Full-grown bugs at least are able to endure long fasts 
with apparently no inconvenience. It has been stated that the 
bedbug may serve as a carrier of certain diseases. 

Control measures. Cracks and cre\4ces, loose w^all paper and 
the old wooden bedsteads afford ideal hiding places for this 
disgusting pest. The modem tight construction of both floors 
and walls, and iron or brass bedsteads reduce the retreats of 
this species to a minimum and greatly facilitate its control. 

The insect can be controlled in the older type of dwelling only 
by extreme vigilance. Cracks and crevices should be stopped so 
far as possible, and the joints of the old-fashioned bedstead treated 
liberally with benzine, kerosene or similar oils. Hot water can be 

^Cimex hirundinis Jenyns. 
Cimex columbarius Jenyns. 
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employed for cleansing bedsteads where this treatment seems 
preferable. Corrosive sublimate is frequently used, though a deadly 
poison and should be employed wdth great caution. The daily 
inspection and the destruction of bugs found on the bed and 
bedding soon results in eliminating the pest un'ess the building 
affords comparatively inaccessible retreats, as, for example, a very 
defective floor. 

A room badly infested by this pest might well be thoroughly 
fumigated with brimstone ; 2 pounds of sulfur are advised for each 
thousand cubic feet of space, the treatment being continued at 
least 24 hours if possible. The sulfur candles now manufactured 
are excellent for this purpose. A more effective though much 
more dangerous method is the employment of hydrocyanic acid 
gas, directions for the use of which are given on page 42. This 
latter is especially serviceable w^here entire buildings are badly 
infested. 

It may be comforting to know that the bedbug has active 
enemies in the little red ant and also cockroaches. Unfortunately 
these insects are serious nuisances in the household and hardly 
more welcome than the pest under consideration. 



Bedbug hunter 

This species* occasionally occurs about 
houses and with one or more allies was 
widely noticed by newspapers in 1898 
under the name of kissing bug. This 
brownish or black insect is about } of 
an inch long and has somewhat the same 
shape as the malodorous squash bug of 
the garden. It is beneficial, since it preys 
upon insects. The grayish, sprawly legged 
young are unusually interesting on accotmt 
of their being covered with particles of lint. 
This gives them a nondescript appearance 
and undoubtedly is of service in enabling 
them to creep up unobserved upon their 
prey. 




*^ FiR. II Masked bedbuK 
hunter or kissing bug. from 
above, about twice natural 
size. (After Howard, U. S. 
Dep't Agric. Div. Ent. Bui. 
32. n. s. 1900) 



»Opsicoetus personatus Linn. 
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House centipede* 

This light brown, rapidly running, 
sprawly legged centipede arouses more 
or less aversion and terror through appre- 
hension. Like other centipedes, it is 
capable of inflicting a somewhat poison- 
ous bite though, as a rule, it is only too 
glad to escape. The house centipede has 
become well established in the dwellings 
of Albany, N. Y. and is presumably more 
or less abundant in other cities of the 
State. It is beneficial in that it is 
known to prey upon house flies, cock- 
roaches and other insects. Its presence 
in a house should be welcomed, since it 
is capable of inflicting no injury aside 
from a somewhat poisonous bite, the 
latter being extremely rare. 




Fig. I a House centipede: 
seen from above, enlarged, 
the heaii s>till more enlarged. 
(.\fter Wood; 



FABRIC PESTS 

Clothes moths 

The small, white caterpillars of these insects, frequently in a 
cylindric, webbed case, are very different from the young of the 




Fig. 13 The common case-making clothes moth; adult; larva and larva m case; 
enlarged. (After Riley) 

carpet beetles noticed on page 25, one of which is frequently 
referred to as the Buffalo clothes moth. The true clothes moths 

* S_c utigera forceps Raf . 
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Fig. 14 Webbing or southern clothes mcths: 
adult, larva, cocoon and empty pupal skin; 
enlarged. (After Riley) 



are small, grayish yellow moths or millers, indistinctly dark 
spotted and having a wing spread of less than half an inch. The 
progeny of not all small moths are injurious to fabrics, though 
several such destructive species occur in this State. 

Description and habits. The most common form in New York 
State is known as the case-making clothes moth* easily recognized 
in the immature stage by the cylindric case which the small cater- 
pillar drags around as it moves from place to place. 

The webbing or southern clothes moth' is stated to be the more 

abundant and injurious spe- 
cies in the latitude of Wash- 
ington though it occurs far- 
ther north. This species is 
about the same size as the 
preceding and has uniformly 
pale yellowish wings. The 
young or caterpillar does 
not construct a case but 
lines its runways with fine 
silk. This destructive cater- 
pillar feeds on a variety of 
animal materials, having been found in woolens, hair, feathers 
and furs, and is frequently a troublesome pest in museums. 

The tapestry moth' is rare in this country and is larger than 
either of the other two, hav- 
ing a wing spread of about i 
of an inch. The base of the 
forewings is black, the outer 
portion being a variable 
creamy white. This larger 
species displays a marked 
preference for the heavier fab- 
rics, such as carpets and 
horseblankets and may be 
found in felting, furs, skins, carriage upholstering, etc. 

Control measures. Clothes moths, like carpet beetles, fleas and 
some other household pests, thrive best in situations where there 
is relatively little disturbance. Clothing used almost daily and 
other fabrics subject to frequent handling, brushing or sweeping 

^Tinea pellionella Linn. 
'Tineola biselliella Hum. 
'Trichophaga tapetzella Linn. 




Fig. 15 Tapestry moth: adult, 
(After Riley) 



enlarged. 
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are relatively immune from injury. Woolens and furs are most 
likely to be damaged while in storage during warm weather. These, 
before being laid away, should be thoroughly aired, brushed and 
carefully examined for the presence of the destructive larvae. 
Then they should be packed in cedar chests or tight boxes^ 
preferably with some naphthalene or camphor, as these latter 
materials are of some service as repellents. A very effective and 
cheap method of storing articles for the summer is to put them 
in tight pasteboard boxes and seal the covers firmly with strips 
of gummed paper. 

Valuable furs and similar articles are frequently deposited 
with storage companies. Experiments conducted under the direc- 
tion of Dr Howard, Chief of the Bureau of Entomology, have 
shown that all danger of injury by clothes moths and their asso- 
ciates may be ob\4ated by keeping the temperature at about 40°* 
Fahrenheit. This is sufficiently low so that insects, even if pres- 
ent, will remain in a dormant and therefore harmless condition. 

Occasionally a clothespress becomes badly infested by clothes 
moths. All garments should then be removed, aired, thoroughly 
brushed and care taken to destroy any larvae which may not 
have been dislodged by this treatment. The clothespress itself 
should be thoroughly brushed and cleaned. These measures 
should afford relief. It is a very poor plan to have in the attic or 
some unused part of the house miscellaneous woolens or other 
materials in which the pests can breed unrestricted, as such places 
are likely to serve as centers for the infestation of more valuable 
articles. Methods of fumigating are briefly discussed on pages 
27, 42. 

Spraying with benzine or naphtha two or three times during 
warm weather is ad^'isable for the purpose of preventing injury 
to cloth-covered furniture, cloth-lined carriages and similar articles 
in storage or unused for extended periods. Care should be exer- 
cised to prevent the inflammable vapor of these oils gaining access 
to fire of any kind. 

Carpet beetles 

Housekeepers of Albany, N. Y., at least, are seriously troubled 
by carpet beetles. These destructive insects, it will be seen by 
referring to page 23, are very different from the clothes moths 
though operating somewhat in the same manner. 

Description. The Buffalo carpet beetle* is a stout, oval beetle 
i of an inch long or less and easily recognized by its black and 

*Anthrenus scrophulariae Linn. 
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white or yellowish white and red mottled wing covers. The red 
markings form an irregular line, with three lateral projections on 
each side, down the middle of the back. The common name 
Buffalo carpet beetle is suggestive of the shaggy, stout grub or 
larva, some i of an inch long, found working in carpets, more 
generally along seams or cracks in the floor. 

The black carpet beetle' is a more slender, black or brownish 
beetle somewhat larger than the oval Buffalo carpet beetle, 
though rarely attaining a length of A of an inch. It is peculiar 
on accoimt of the greatly produced terminal antennal segment in 
the male. The slender, reddish brown grub, some quarter of an 
inch or more in length, is easily distinguished from that of the 
Buffalo carpet beetle by the long, brushy tail of reddish hairs and 
the sparse clothing of the tapering body. 

Habits. Both of these carpet beetles 
are rather common on flowers the latter 
part of May and early in June and may be 
brought into houses therewith. They also 
occur on windows in early spring, are 
found in the fall and occasionally in the 
winter. Both play possum when dis- 
turbed. The eggs of the Buffalo carpet 
beetle are deposited in convenient places 
tt and the young grubs develop quite rapidly. 

beftfe. 'ien f^om'abovrcS- It is probablc that there are not more 
larged (Original) ^^^^ ^^^ generations in the North though 

the insects are active in warm houses throughout the year. The 
black carpet beetle has very similar habits though the develop- 
ment of its grub appears to be much slower. This latter insect 
' is known to feed upon feathers and has been reared in flour and 
meal. Woolens are more liable to injury than other fabrics. 

Control measures. Obviously it is advisable to destroy the 
beetles found about houses before they have had an opportimity 
of laying eggs. It is desirable to avoid bringing the pests into the 
house with flowers. Both of these insects breed in organic matter, 
presumably in outbuildings or outdoors, as well as within, fly to 
the flowers and may then, in the case of the Buffalo carpet beetle 
at least, be carried into dwellings before eggs' are deposited. The 

^Attagenus piceus Oliv. 

'Professor Slingerland, Rural New Yorker, 1896, 55:582. '•^^cords obtaining 
eggs from Buffalo carpet beetles taken on flowers. 
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substitution of rugs or matting for carpets is advised in localities 
where the pests are destructive. 

Infested carpets should be taken up and thoroughly cleaned, 
and if badly infested, sprayed with benzine. This latter should 
invariably be done outdoors, owing to the extreme inflammability 
of this oil. Local injury can frequently be stopped by passing a 
hot iron over a damp cloth laid on the affected part of the carpet. 
The steam penetrates the fabric and destroys the pest in its retreat. 
The danger of subsequent injury can be largely avoided by filling 
all cracks and crevices in poorly constructed floors with putty or 
plaster of pans. Laying tarred paper under a carpet has been 
frequently advised as a preventive. 





Fig. 17 Black carpet beetle, seen from above, enlarged; antenna of the male, st 
more enlarged (Original) 

These insects can undoubtedly be destroyed by fumigation with 
burning sulfur, bisulfid of carbon and hydrocyanic acid gas. The 
first named is frequently employed and though the fumes are very 
pungent, liable to blacken silver and cause other damage, par- 
ticularly if considerable moisture is present, it is one of the safest 
fumigants. Bisulfid of carbon, on account of its inflammability, 
is hardly a safe material to employ in dwellings. Hydrocyanic 
acid gas has been used extensively in the last decade for the destruc- 
tion of household pests. Directions for using it are given 
on page 42. 

For the treatment of garments and furs stored during warm 
weather, see the discussion on page 24. 
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Silver fish, bristle tail or fish moth^ 

This peculiar, elusive insect is frequently the subject of inquiry 
by careful housekeepers. It is rather common about houses 
though rarely seen. It is about | of an inch long, silvery gray 
and tapering. Perfect specimens have very long antennae and 
three equally long appendages at the posterior extremity. 

Habits. This insect feeds upon farinaceous matter such as the 
sizing of paper, starch, paste etc. It has even been known to eat 
off the face of museum labels to such an extent as to render them 
illegible. It thrives best in places where there is comparatively 
little disturbance and is therefore rarely numerous in houses having 
few crevices and no storeroom where articles are allowed to 
remain undisturbed for months or even years at a time. 

Control measures. This insect, if abundant, can be controlled 
to best advantage, according to Mr Marlatt, by slipping into their 
haunts pieces of paper liberally treated with a thick, boiled, starchy 
paste poisoned with arsenic. This material should be used with 
extreme care and placed only where there is no danger of children 
getting hold of the poison. Ordinarily the dusting of this insect's 
haunts with fresh pyrethrum powder, followed by thorough clean- 
ing, is preferable to the employment of an arsenical poison. Dam- 
age is most likely to occur in comparatively moist places or where 
articles are allowed to remain undisturbed for a year or more. 

Book louse 

This is a pale louselike insect^ only h of an inch long and fre- 
quently designated as the ** death watch *' because of the peculiar 
ticking sound it makes. This latter is supposed to predict an 
early death in the family. An allied species' has similar habits 
and is considered to be the true ** death watch.** Both of these 
species, as well as allied forms, live upon vegetable matter and 
occasionally may become very abundant. There have been 
several records of this insect issuing in enormous numbers from 
mattresses stuffed with hair, com husks or straw. An infestation 
of this kind can be controlled best by removing and burning the 
infested mattress. The apartment then should be thoroughly 
cleaned. 

^Lepisma domestica Pack. 
'Atropos divinatoria Fabr. 
'Clothilla pulsatoria Linn. 
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White ants^ 

These insects, despite their general resemblance to the more 
common ants, are very different creatures. The flying ants, 
though having somewhat the same size as some of our winged, 
black ants, may be recognized at once by the numerous veins of 
the wings. White ants are frequently very injurious to buildings 
or their contents, particularly in Washington and to the south- 
ward. Occasionally they cause serious injuries in New York, and 
in at least one instance established themselves in safe deposit 
vaults and proceeded to destroy valuable records and to tunnel 
the wooden blocks of electrotypes. The whitish, wingless, antlike 
forms make large tunnels in wood}^ and other vegetable fibers. 




Fig. 18 White ants: n, a«lult male from above; b, posterior extremity of the same 
from below; c, the same cf the female; d, male seen from the side; e. side view of the 
abdomen oif the female; ;. tarsus showing the segments and the claw; </. d, e are en- 
larged; b. c, f greatly enlarged. (.After Marlatt, U. S. Dep't Agric. Div. Ent. Bui. 4. n. s. 1896) 

invariably avoiding the light. They pass from one object to 
another only through covered galleries. The secrecy with which 
these pests operate enables them to cause extensive injury before 
their presence is suspected. These peculiar insects are familiar 
to many who have observed their operations in an old stump. 

Control measures. Nothing but the most thorough work will 
clean a building or a vault of these insects, because their burrowing 
habits enable them to get beyond the reach of destructive gases. 
An infested vault should have everything removed, every crack 
and cre\4ce thoroughly cleaned and then special attention given 
to doors or other means of entrance, to see that there is no possi- 

^Termes flavipes KoUar. 
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bility of insects entering through an unsuspected crevice. Before 
replacing the contents of the vault, wood, papers or other materials 
likely to be infested should be most carefully examined and, if 
necessary, thoroughly heated or repeatedly fumigated with some 
gas. Great care should be exercised to prevent the reinfestation 
of any such place. It is even more difficult to control this pest 
in buildings, since if it becomes abundant nothing can .be done 
aside from installing brick, stone or concrete foundations. This 
form of construction is especially advisable in warmer sections 
of the country. Where books, papers and exposed woodwork 
only are infested, thorough and protracted fumigation with 
hydrocyanic acid gas, described on page 42, may be advisable. 

Crickets 

These black, chirping, nocturnal insects^ occasionally make their 
way into houses and for the most part are welcome. Sometimes 
they may cause serious injury. Dr Lintner records a case where 
a suit of clothes, just from the tailor, was completely ruined in a 
night by the common black field cricket* which had entered an 
open window in some numbers. Such injury is exceptional. 
Crickets can be destroyed where necessary by the use of ground-up 
carrots or potatoes to which a liberal amount of arsenic has been 
added. They may also be caught by taking advantage of their 
liking for liquids and placing low vessels containing beer or other 
fluids about their haunts. 

; H^OOD PESTb 
^ House ants 

There are several species of ants likely to occur in houses. These 
little insects are not specially destructive nor obnoxious aside 
from their faculty of getting into everything. 1 

The little red ant^ is particularly troublesome, since its small 
size, it being only about h of an inch long, enables it to enter 
almost any receptacle not hermetically sealed. Furthermore, this 
little pest is very prolific and occasionally literally overruns 
buildings to the serious discomfort of the inhabitants. This tiny 
species is perhaps the most common and the most abhorred of all, 
owing to the difficulty of eradicating it. 

»Gryllus domesticus Linn, and others. 

Oryllus luctuosus Serv. 

»M o n o m o r i u m ; p_h a r a^o n i s Linn. 
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The little black ant* is about J of an inch long and though nor- 
mally occurring under stones in yards, also invades the house 
in considerable ntunbers. 

The pavement ant* is about | of an inch long and is very common 
along the Atlantic seaboard. 

The large, black ant' is the giant among our household ants. 
It may be half an inch or more in length, is normally a wood feeder 
and has frequently been designated as the carpenter ant. This 
large species occasionally invades btiildings, particularly in the 
country, lives in the timbers and makes systematic levys upon the 
food supplies of both kitchen and pantry. Occasionally this 
species may become very abtmdant in a dwelling. 

Control measures. A house badly infested by ants, particularly 
if a rather old building, might well be thoroughly fumigated with 





I2Fig. 19 Red ant: a, female;^&, worker or neuter, enlarged. (After Rfley)} 



hydrocyanic acid gas, directions for which are given on page 42. 
This method of treatment is especially good for the little red ant, 
because its nests are usually in the walls of the btiilding and 
therefore inaccessible. 

Aside from the fumigation mentioned above, the next most 
satisfactory method of controlling these pests is to search for their 
nests and destroy them so far as possible. This can be accomplished 
only by ascertaining the origin of the continuous stream of ants 
and is frequently impossible. The little black ant and the 
pavement ant are very likely to build nests outdoors under 
stones. Should the nests be fotmd the> can be destroyed by 
liberal applications of boiling water or sprajdng with kerosene. 

»Monomorium minutum Mayr. 
•Tetramorium caespitum Linn. 
•Camponotus herculeanus Linn. 
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Outdoor nests of ants can be destroyed by the use of carbon bisul- 
fid. Make a hole several inches deep with a broom handle and 
put therein about i ounce of carbon bisulfid and cover quickly. 
In the case of a large nest, several holes should be made at a dis- 
tance of a foot or a foot and a half and each charged with carbon 
bisulfid. A more recent method is scooping out a portion of the 
soil and filling the cavity with a solution of cyanide of potassium, 
using I ounce of this deadly poison to a gallon of water. Another 
probably equally effective method is the sprinkling of the surface 
of the nest with fine particles of potassium cyanide. This material, 
it should be remembered, is a most dangerous poison and every 
precaution should be taken to avoid disastrous results. The 
nests of the large black ant are usually foimd in timbers, such as 
studding in the walls and are therefore wellnigh inaccessible. 
The writer has seen 2x4 joists badly riddled by the operations 
of this insect. 

Trapping the ants by means of sponges dipped in sweetened 
water is frequently advised and gives good results if conscientiously 
carried out. First, attractive foods should be removed, so far as 
possible, prior to the distribution of the pieces of sponge saturated 
with sweetened water. These latter should be gathered from 
time to time and the ants clinging thereto destroyed by dropping 
in boiling water. 

Cockroaches 

Cockroaches and their smaller cousins, the croton bugs, are 
frequently the bane of the neat housekeeper, particularly in old 
city dwellings. These species are distributed through commercial 
agencies and have become well established in most large cities and 
villages on the principal routes of travel, especially seaports and 
places on rivers or canals, since these pests are invariably found 
on ships and boats. The old houses with their numerous inac- 
cessible crannies and crevices afford a multitude of hiding places 
and enable the roaches to exist year after year, in spite of strenuous 
efforts to exterminate them. 

Description. At least three species of cockroaches may be 
foimd in houses. The American cockroach^ is a large, dark brown 
species nearly an inch and a half long and has well developed 
wings. The Oriental cockroach or black beetle^ is a nearly wing- 
less, dark brown or black form about an inch long. The Australian 

iPeriplaneta americana Linn. 
'Periplaneta orientalis Fabr. 
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cockroach,* frequently brought to our shores by vessels, is a red- 
dish brown form about an inch and a quarter long, easily recog- 
nized by the yellow, irregular, oval markings just behind the 
head. A slender, light green cockroach' about an inch long is 
occasionally introduced with tropical fruits. The smallest and the 
most pestiferous of all is the croton bug,* a light brown, dark 
marked cockroach only about | of an inch in length. 

Habits. The larger American or European cockroaches are fre- 
quently somew hat abtmdant, but the most numerous is the smaller 
croton bug. These insects find the dampness of water pipes very 
congenial, and on account of their abundance in such places, they 
are widely known as water bugs. Roaches, both large and small. 




Fig. 20 Oriental cockroach: a and c, female from above and the side: &, male; d, a half 
grown individual; all natural size. (After Marlatt, U. S. Dep't Agric. Div. Ent. Bui. 4. n. s. 
1896) 

feed upon a variety of vegetable and animal matter. The refuse 
scraps of the sink, the food on the pantry shelves, woolens, leather 
of shoes, furniture or books, the sizing or paste of cloth-bound 
books and similar materials are all liable to be gnawed by these 
almost omnivorous pests. Aside from the actual amount of 
injury inflicted, the fetid, roachy odor is imparted to infested 
food stuffs. It is only fair to state that these disgusting pests are 
known to feed upon that horror of the housewife, the bedbug. 
There is small choice between the two evils. 

^Periplaneta australasiae Linn. 
»Panchlora hyalina Stahl. 
'Ectobia germanica Linn. 
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'. Control measures. Badly infested houses can be cleared of these 
pests most easily by thorough and perhaps repeated fumigations 
with hydrocyanic acid gas as described on page 42. Carbon 
bisulfid, has also been advised as a fumigant. On account of the 
inflammability of the latter, we would prefer to use in houses the 
somewhat more poisonous hydrocyanic acid gas. Carbon bisulfid 
with its heavy fumes is particularly adapted to the destruction 
of these pests in the holds of vessels. 

A still safer method of fumigation consists in burning pyrethrum 
in infested compartments. It is stated that the vapors of this 
insecticide are frequently more effective in destroying roaches 
than the use of the powder itself. The room should be kept closed 
from six to ten hours. The smoke of burning gimpowder is also 
very obnoxious and deadly to roaches, particularly the black 
English roach. The moistened powder should be molded into 




Fig. 2x Croton bug: a, h. c, d, successive stages in the development of the young; r- 
adult; /, female, with egg case; x, egg case enlai-ged; h, adult, with wings spread; all 
natural size except g. (After Riley) 

cones, placed in an empty fireplace and ignited. It is particularly 
valuable in the case of old houses. 

There are a number of roach poisons placed upon the market and 
some of these are imdoubtedly very efficacious, particularly if 
assisted by persistent cleanliness and the eradication of inaccessible 
haunts, so far as possible. We would further suggest the testing of 
naphthalene in the flake form, as described on page 20, as a means 
of at least partially suppressing this pest. The liberal use of Persian 
insect powder or pyrethrum is also of service in destrojdng these 
insects. The paralyzed cockroaches should be swept up and 
turned. 

A relatively simple method, described by Mr Tepper of Aus- 
tralia, is to mix plaster of paris one part, and flour three or four 
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parts, in a saucer and place the preparation about the haunts of 
the pests. Near by there should be a saucer containing a little 
water and made easily accessible to the roaches, by laying a few 
sticks as bridges up to the rim. The insects eat the mixture, 
drink the w^ter and soon succumb. 

There are several methods of trapping cockroaches, particularly 
the larger species. A deep vessel partially filled with stale beer 
or ale can be placed in roach haunts and small sticks adjusted so 
that the insects can crawl over the edge and to within a short 
distance from the surface of the liquid. The pests fall into the 
trap and, being unable to escape, are drowned in large numbers. 
This method is of comparatively little service with the smaller, 
more wary croton bug. 

Larder beetle* 

The parent insect, a stout, dark brown beetle with the base of 
the wing covers mostly yellowish, is frequently rather common 
about houses in May and June. This in- 
sect breeds by preference on animal matter 
such as ham, bacon, various meats, old 
cheese, horns, hoofs etc. The very hairy, 
brown grub is about half an inch long 
when full grown. 

Meats and other food stuffs attractive 
to this insect should be stored in places 
inaccessible to the beetles. It is said that 
old cheese can be used very successfully for 
trapping the parent insects. Cheese or 
meat infested by the grubs should have 
the affected part cut away and the surface 
washed with a very dilute carbolic solu- 
tion. The packing of meats in tight 
bagging is of considerable service in preventing attack 




Pig. 2 2 Larder beetle, seen 
from above, enlarged. (Orig- 
inal) 



Cheese skipper 

The cheese skipper^ is the young of a small, black, glistening fly 
about A of an inch long. The white, cylindric maggots are easily 
recognized by their peculiar jumping power. This is accomplished 
by bringing the two ends of the body together and then suddenly 

^Dermestes lardarius Linn. 
*Piophila casei Linn. 
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straightening with a quick muscular action. The maggots of this 
insect are likely to occur on cheese, particularly that which has 
been kept for some time, and also upon ham. This species has 
proved to be a serious pest in some packing houses. It is more 
or less abundant about cheese factories. 

This little pest can be best controlled by storing products likely 
to be injured, in a dark place. Scrupulous cleanliness is a most 
efficient preventive. Rubbing daily the bandages and sid.cs of 
cheese, in hot weather, has been recommended for the purpose of 
destroying or brushing off eggs. The cheese may be washed with 
hot whey or with lye, the latter acting as a repellent. Smoked 
meats should be put in places inaccessible to the flies. A fine 
screen, 24 to the inch wire mesh, effectively excludes this little 
insect. 




Fir. 23 Cheese skipper: a, maggot or larva; b, puparium; c, pupa; d, male fly; e. female- 
all enlarged. (After Howard, U. S. Dep't Agric. Div. Ent. Bui. 4. n. s. 1896) 

Cheese or meat infested by skippers is not necessarily ruined, 
since the injured parts can be cut out and the remainder used 
as food. 

Cereal and seed pests 

A number of these insects are Hkely to occur in houses and , on 
account of their somewhat similar habits, they are discussed under 
a general head. Most of these species are important because of 
their infesting cereals or cereal preparations of one kind or another. 
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The Indian meal moth^ is "one of the more common of 
these species. The whit- 
ish, brown-headed cater- 
pillar lives in a large 
variety of substances, in- 
cluding all cereal prepa- 
rations and such diverse 
materials as various nuts, 
dried fruits, seeds etc. 
The caterpillar spins a 
light web to which par- 
ticles of its food and frass 
adhere. The parent moth 
is reddish brown, with a 
coppery luster and has a wing spread of about f of an inch. 

The meal snout moth- subsists mostly upon cereals though it 
has been recorded as feeding upon other seeds and dried plants 




F'm. ?4 In<lian meal moth: n, moth; b, pupa; 
c, caterpillar from the side; d, head and e, first 
abdominal segment of caterpillar, more enlarj^ed. 
(After Chitten<len, U. S. iJep't Agric. Div. lint. 
Bui. 4. n. s. 1896) 




Fig. aj Meal snout moth: a, adult: b, larva; c, pupa in its cocoon; twice natural^size. 
(After Chittenden. U. S. Dep't Agric. Div. Ent. Bui. 4. n. s. 1896) 

and displaying a preference for clover. The whitish caterpillars 
live in long, silken tubes. 




Fig. 36 Saw-toothed grain beetle: ft. beetle from above; <*. pupa, from below; c, grub 
or larva; all enlarged. (After Chittenlen. t'. S. Dep't Agr c. Div. Ent. BuJ. 4, n. s. 1896) 



»Plodia interpunctella Hubn. 
*Pyralis farinalis Linn. 
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^ The saw-toothed grain beetle^ is one of the smallest and most 
persistent of the grain beetles. * It is only about u) of an inch long, 
reddish brown, flattened and easily recognized by the peculiar 
saw 'edge along the sides of the thorax. This species displays a 
marked preference for all cereal preparations though it occurs in 
preserved fruits, nuts and seeds and has been recorded as injuring 
yeast cakes, mace, snuff and even red pepper. This species will 
breed for extended periods in packages of cereals. The writer had 
his attention called recently to a case where this beetle multiplied 
iDy the millions in a brewery, spread therefrom to adjacent houses 
and caused a great deal of annoyance by getting into everything, 
not excepting clothing that was worn and bedding in use. 




FiK. 27 Confused flour beetle: a. beetle from above: /•, >.rrub or larva, from above; c, 

Bupa, from below: all enlarged; t/, e, and / structural details. (After Chittenden, U. S. 
lep't Agric. Div, Ent, Bul. 4. n. s. 1896) 

The confused flour beetle^ is a stout, rust-red beetle about q of 
an inch long. It, like the preceding form, has a marked liking for 
cereal preparations, though it occurs in such diverse products as 
ginger, cayenne pepper, baking powder, orris root, snuff, slippery 
elm, peanuts and various seeds. A closely allied form with sim- 
ilar habits, known as the rust-red flour beetle^ occurs mostly in 
the Southern States. 

The meal worms* are rather common pests of meal and the 
ordinary stable foods. The large, brown or dark brown parent 
beetles have a length of about t of an inch and are frequently 

^Silvanus surinamensis Linn. 

*Tribolium confusum Duv. 

«Tribolium ferrugineum Fabr. 

*Tenebrio obscurus Linn, and T. m o 1 i t o r Linn. 
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found about houses. The young or larvae are an inch or more 
in length, cylindric and yellowish brown. 




Fig. 28 Meal worm: a. larva; b, pvipa; c, female beetle: d. egg, with surrounding case; 
e. antenna, a. b, c, d. about twice natural size, e, more enlarged. (After Chittenden, U. S. 
Dep't Agric. Div. Ent. Bui. 4. n. s. 1896) 

The cadelle* is another inhabitant of grain bins. The beetle is 
rather stout, shining dark brown and about f of an inch long. 
The peculiar grub or larva, over an inch long, is easily recognized 





Fig. 29 Cadelle, beetle^and larva, from above, enlarged. '/(Original) 

by its flattened appearance and the dark brow^n plates just behind 
the head and at the opposite extremity of the body. 

^Tenebrioides mauritanicus Linn. 



Digitized by 



Google 



40 



NEW YORK STATE MUSEUM 



The drug store beetle^ is a rather stout, light brown beetle about 
i of an inch long, which attacks a large variety of substances. It 
occurs in mills, granaries and warehouses, livinp upon flour, meal, 
breakfast foods, condiments, roots and herbs and animal sub- 





Fig. 30 Drug store beetle, seen from above and the side, enlarged. (Original) 

stances. It has even been known to colonize itself in a human 
skeleton which had been dried with the ligaments left on, and has 
been recorded as perforating tinfoil and sheet lead. 






' Fig. 31 Cigarette beetle, seen 
fromjabove and the side, enlarged. 
(Original) • 



Fig. 3 2 Spider beetle, seen from 
above, enlarged. (Original) 



The cigarette beetle'^ is another tiny omnivorous species. The 
beetle is light brown, stout, slightly hairy and only J of an inch 
long. It infests a large variety of food stuffs, including condi- 

^Sitodrepa panicea Linn. 
*Lasioderma serricorne Fabr. 
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tnenls, drugs of various kinds and dried herbarium specimens. 
It is best known on account of its work in tobacco, cigarettes in 
packages being frequently perforated by this tiny pest. 

Spider beetles. The white marked spider beetle^ is a small, 
reddish brown form with four white marks on its wing covers. Its 
long antennae and legs and subglobular body are suggestive of a 
spider, hence the common name. This species feeds upon a large 
variety of dried vegetable and animal substances, such as insect 
collections, dried plants and herbaria, red pepper, cotton seed, 
refuse wool, and is said to be injurious to furs, clothing, roots, 
grain, stuffed animals, etc. The brown spider beetle^ lives with 
the preceding, has similar habits and differs principally in the 
absence of the white markings. 





Fig. 33 Bean weevil, seen from 
above, enlarged. (Original) 



Fig. 34 Pea weevil, seen from above, en- 
larged. (Original) 



The pea weevil' and various bean weevils* are stout, grajdsh 
weevils most easily recognized by their occurring respectively 
in peas and beans. The original infestation usually occurs in the 
field, though these insects are capable of breeding for extended 
periods in the dried seeds of their food plants. 

Control measures. It is comparatively easy, with the exercise 
of a moderate degree of care, to avoid serious injury by any of 

*Ptinus fur Linn. 
*Ptinus brunneus Duft. 
•Bruchus pisorum Linn. 
*B. obtectus Say and others. 
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these pests, since they invariably Vequire access to a liberal amount 
of food for an extended period. Any materials likely to produce 
numbers of these insects should not be allowed to lie undisturbed 
and accessible for a series of months. Most of these pests can 
easily be destroyed by heating the infested material to about 125 
or 150 degrees Fahrenheit. This should be done carefully and 
time enough given so that the heat w411 penetrate and destroy all 
of the insects. Anything infested should be promptly cared for 
either by destroying the entire package or treating the same with 
fumes of carbon bisulfid. 

Fumigation with carbon bisulfid is comparatively easy of exe- 
cution since it is only necessary to put the material in a tight 
pail or can, put on the top a spoonful or thereabouts of the 
insecticide in a shallow saucer or plate, cover the receptacle 
tightly and allow the whole to stand for preferably 24 or 36 
hours. This insecticide may be used on a large scale accord- 
ing to Dr W. E. Hinds, at the rate of 3-5 pounds to 1000 
cubic feet of space. 

FUMIGATION WITH HYDROCYANIC ACID GAS 

This is one of the most effective methods of destroying insects 
in houses, particularly if the infestation is general. It should be 
remembered at the outset that potassium cyanide, sulfuric acid 
and their derivative, hydrocyanic acid gas, are among our most 
active and deadly poisons. They should be handled with extreme 
care and every precaution taken to avoid an accident, since a 
slight mistake might result in one or more fatalities. 

One ounce of high grade, 98% cyanide of potassium and one 
fluid ounce of the best commercial sulfuric acid, diluted with two 
fluid ounces of water, should be used for every 100 cubic feet of 
space. These amounts should be doubled for poorly constructed 
houses. The fumigation should last at least 30 minutes and it 
would be preferable to have it continue three or four hours, or if 
feasible, all night. 

Prior to treatment all fluids, especially liquid or moist foods, 
should be removed from the house. Arrangements should be 
made to open the building from the outside after the fumigation 
is completed. Windows and doors should be sealed as tightly as 
possible, either by stuffing damp paper in the crevices or pasting 
strips of paper over cracks. Chimney places, ventilators and other 
orifices should be closed tightly. The gas is generated by dropping 
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the cyanide of potassium, previously broken into lumps about the 
size of a walnut and preferably placed in thin bags or wrapped 
loosely in thin paper, into the requisite amount of diluted acid. 
The acid should be carefully diluted by pouring it slowly, accom- 
panied by frequent stirring, into the necessary amount of water. 
This dilution should be slow enough to avoid all danger of this 
very strong acid splashing and perhaps causing dangerous 
bums. It will be found advisable to have one or more jars or 
generators in each room or hallway, since it is not wise to use 
more than two pounds of cyanide in a generator. The large, 
preferably deep, earthenware vessels used as generators should be 
placed near the middle of the room and on a thick layer of news- 
papers in order to avoid possible injury from splashing acid. Pre- 
cautions should be observed, if the building is in contact with 
others in a row, to see that parties in adjacent dwellings are warned 
and arrangements made so that the rooms next the treated building 
will be kept well aired during the fumigation. It is unsafe to 
attempt to fumigate individual rooms in a house or a building in 
a row, unless one can be certain that there will be good aeration 
on all sides of the apartment or building. The deadly character 
of this gas is shown by the destruction of sparrows resting upon 
the eaves of a building during fumigation. One should not attempt 
to fumigate a building or a room alone, because an accident under 
such conditions is very likely to result fatally. Since hydrocyanic 
acid gas is lighter than air, operations should commence at the 
top of the building and proceed successively from floor to floor. 
Better still, place the requisite amount of the cyanide of potassium 
in thin bags, suspend each over its generator in such a manner 
that when a string near the exit is loosened, all will drop into the 
jars. The poison should not be in a thick paper bag, as the action 
of the acid may be seriously hindered if not almost prevented. . 

Under no conditions should any one be allowed to enter the 
building prior to the completion of the fumigation and its thorough 
aeration. At least 30 minutes and preferably an hour or more, 
depending somewhat upon the means of ventilation, should be 
allowed for this latter process. It is unsafe to enter any recently 
fumigated building until all the odor of the gas, resembling that of 
peach kernels, has disappeared. The contents of the fumigating 
jars should be carefully disposed of together with any remaining 
cyanide. These substances can either be buried deeply in the 
soil, or if in a city, may be poured into the sewer. 
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The following memoranda will doubtless prove of service in 
practical work. 

1 Estimate the cubical contents and the amount of materials for 

each room. 

2 Remove all liquids and moist foods in particular. 

3 Seal all exits tightly with strips of paper or by filling crevices. 

4 Provide for ventilation from the outside. 

5 Weigh out the cyanide and place it in thin" bags or do it up 

loosely in thin paper. 

6 Place the generators in the various rooms, each upon a thick 

layer of newspapers. 

7 Dilute the acid carefully and put it in the generators. 

8 Distribute the amounts of cyanide to the various rooms. 

9 Be certain that everything is all right and nobody in the build- 

ing or room. Notify occupants of adjacent rooms or houses 
that the fumigation is to be commenced. 

10 Drop in the cyanide, preferably from near the exit and close. 

tightly. 

1 1 Adopt suitable precautions to prevent the room or building 

being entered during the fumigation period. 

1 2 Open the ventilators from the outside. 

13 After the building has been thoroughly aerated, remove the 

generators and take care of their contents together with any 
excess of cyanide. 
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americana, Periplaneta, 32. 
amoena, Drosophila, 12. 
ampelophila, Drosophila, 12. 
Anopheles maculipennis, 12. 
Ants, house, 22^ 30-32. 

while, 29-30. 
Anihrenus scrophulariae, 25. 
Arsenic, 28, 30. 
Atropos divinatoria, 28. 
Attagenus piceus, 26. 
australasiae, Periplaneta, ZZ- 

Bean weevil, 41. 

Bedbug, 20, 33; habits, 21; control 

measures, 21-22. 
Hcdbug hunter, 22. 
Benzine, 21, 25, 27. 
bisclliella, Tineola, 24. 
Black carpet beetle, 26. 
Book louse, 28. 
Bristle tail, 28. 
Bruchus obtectus, 41. 

pisorum, 41. 
brunneus, Ptinus, 41. 
Buffalo carpet beetle, 26. 

CadcUc, 39. 

caespitum, Tetramorium, 31. 

calopus, Stegomyia, 15. 

Camponotus herculeanus, 31. 

canis, Ctenocephalus, 19. 

Carbolic solution, 35. 

Carbon bisulfid, 16, 27, 32, 34, 42. 

Carpet beetle, 25-27; description, 
25-26; habits, 26; control meas- 
ures, 26-27. 

casei, Piophila, 35. 

Centipede, house, 23. 

Cereal pests, 36-42; control meas- 
ures, 41-42. 

Cheese skipper, 35-36. 

Chloroform, 16. 

Cigarette beetle, 40-41. 



Cimex columbarius, 21. 
hirundinis, 21. 
lectularius, 20. 

Clothes moth, 23-25; description 
and habits, 24; control meas- 
ures, 24-25. 

Clothilla pulsatoria, 28. 

Cluster fly, 15-16. 

Cockroaches, 22, 32-35; habits, 33; 
control measures, 34-35. 

columbarius, Cimex, 21. 

Confused flour beetle, 38. 

confusum, Tribolium, 38. 

Corrosive sublimate, 22. 

Cricket, 30. 

Croton bugs, 32, 33. 

Ctenocephalus canis, 19. 

Culex pipiens, 16. 
sollicitans, 17. 

Dermestes lardarius, 35. 
Disease carriers, 6, 7-15. 
divinatoria, Atropos, 28. 
domestica, Lepisma, 28. 

Musca, 7-1 1, 
domesticus, Gryllus, 30. 
Drosophila amoena, 12. 

ampelophila, 12. 
Drug store beetle, 40. 

EU:tobia germanica, 33. 

Fabric pests, 23-30. 
farinalis, Pyralis, yj- 
ferrugineum, Tribolium, 38. 
Figures 

ant, red, 31. 
white, 29. 

bean weevil, 41. 

bedbug, 20. 

bedbug hunter, 22. 

cadelle, 39. 

carpet beetle, 26, 27. 
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Figures {continued) 

centipede, house, 23. 

cheese skipper, 36. 

cigarette beetle, 40. 

clothes moth, 23, 24. 

cockroach, oriental, z^, 

croton bug, 34. 

drug store beetle, 40. 

Ilea, 19. 

flour beetle, confused, 38. 

fly, fruit, 12. 
house, 8. 

grain beetle, saw-tootlicd, ^7- 

Indian meal moth, 2t7- 

larder beetle, 35. 

meal snout moth, ^y. 

meal worm, 39. 

mosquito, house, 16. 
malarial, 13, 14. 
salt marsh, 18. 

pea weevil, 41. 

spider beetle, 40. 

wasp, 16. 
Fish moth, 28. 
flavipes, Termes, 29. 
Flea, house, 1^20. 
Flour beetle, confused, 38. 

rust-red, 38. 
Fly, cluster, 15-16. 

fruit, 11-12. 

house, 7-1 1. 
P'ood pests, 30-42. 
forceps, Scutigera, 23. 
Fruit flies, 11-12. 
fur, Ptinus, 41. 

germanica, l^ctobia, 33. 

Vespa, 16. 
Grain beetle, saw-toothed, ^^. 
Gryllus domesticus, 30. 

luctuosus, 30. 
Gunpowder, 34. 

herculeanus, Camponotus, 31. 
hirundinis, Cimcx, 21. 
Hornets, 16. 

House ant, Z^ Z2\ control meas- 
ures, 31-32. 
House centipede, 23. 
House flea, 19-20. 



House fly, 7-1 1; chief agent in 
spreading typhoid fever, 7; dis- 
ease carrier, y-)^\ methods of 
carrying diseases, 89; habits, 
9-10; sanitary and control meas- 
ures, IQ-II. 

Jiouse mosquito, 16-17. 

hyalina, Panchlora, 33. 

Hydrocyanic acid gas, 20, 22. 27, 
30» 3i» 34; fumigation with, 42- 
44. 

Indian meal moth, 2>7' 
interpunctella, Plodia, ^7- 

Kerosene, 17, 21, 31. 

Kissing bug, 22. 

lardarius, Dermestes, 35. 
Larder beetle, 35. 
Lasioderma serricorne, 40. 
lectularius, Cimex, 20. 
Lepisma doniestica, 28. 
luctuosus, Gryllus, 30. 
Lye, 36. 

maculipennis, Anopheles, 12. 
Malarial mosquito, 6, 12-15; habits, 

14; control measures, I4~I5. 
mauritanicus, Tenebrioides, 39. 
Meal snout moth, ^7- 
Meal worms, 38-39. 
minutum, Monomorium, 31. 
molitor, Tenebrio, 38. 
Monomorium minutum, 31. 

pharaonis, 30. 
Mosquito, house or rain barrel, 
16-17. 

malarial, 6, 12-15. 

salt marsh, 17-18. 

yellow fever, 6, 15. 
Moth, 23-25. 

flsh, 28. 
Musca domestica, 7-1 1. 

Naphtha, 25. 

Naphthalene, 20, 34. 

obscurus, Tenebrio, 38. 
obtectus, Bruchus, 41. 
Oil, 14. 
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Opsicoetus personatus, 22. 
orientalis, Periplaneta, 32. 

Panchlora" hyalina, 33. 

panicca, Sitodrepa, 40. 

Pea weevil, 41. 

pellionella, Tinea, 24. 

Periplaneta americana, ^2. 
australasiae, S3- 
orientalis, ^2. 

Persian insect powder, sec Pyre- 
thrum. 

personatus, Opsicoetus, 22. 

pharaonis, Munomorium, 30. 

piceus, Attagenus, 26. 

Piophila casei, 35. 

pipiens, Culex, 16. 

pisorum, Bruchus, 41. 

Plodia interpunctella, 37. 

Polistes s(>., 16. 

Pollenia rudis, 15. 

Potassium, cyanide of, s^- 

Ptinus brunneus, 41. 
fur, 41. 

pulsatoria, Clothilla, 28. 

Pyralis farinalis, 37. 

Pyrethrum powder, 11, 12, 16, 20, 
28, 34. 



Rain barrel mosquito, 
rudis, Pollenia, 15. 
Rust-red flour beetle, 38. 



16-17. 



Salt marsh mosquito, 17-18. 
Saw-toothed grain beetle, 38. 



scrophulariae, Anthrenus, 25. 
Scutigera forceps, 23, 
Seed pests, 36-42; control meas- 
ures, 41-42. 
serricorne, Lasioderma, 40. 
Silvanus surinamensis, 38. 
Silver tish, 28. 
Sitodrepa panicea, 40. 
soUicitans, Culex, 17. 
Spider beetle, 41. 
Stegomyia calopus, 15. 
Sulfur, 22, 27. 
surinamensis, Silvanus, 38. 

tapetzella, Trichophaga, 24. 
Tenebrio molitor, 38. 

obscurus, 38. 
Tcnebrioides niauritanicus, 39. 
Tcrmcs flavipes, 29. 
Tetramorium caespitum, 31. 
Tinea pellionella, 24. 
Tineola biselliella, 24. 
Tribolium coniusum, 38. 

ferrugineum, 38. 
Trichophaga tapttzella, 24. 
Typhoid fly, 7 11. 

Vespa germanica, 16. 

Wasps, 16. 
Weevil, bean, 41. 

pea, 41. 
White ant, 29-30. 

Yellow fever mosquito, 6, 15. 
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New York State Education Department 

New York State Musetim 

John M. Clarkb, Director 

PUBLICATIONS 

Packages will be sent prepaid except when distance or weight renders the 
•ame impracticable. On lo or more copies of any one publication 20% 
discount will be given. Editions printed are only large enough to meet 
special claims and probable sales. When the sale copies are exhausted » 
the price for the few reserve copies is advanced to that charged by second- 
hand booksellers, in order to limit their distribution to cases of special 
need. Such prices are inclosed in [ ]. All publications are in paper covers, 
unless binding is specified. Checks or money orders should be addressed 
and payable to New York State Education Department. 

Museum annual reports iS47-date. All in print to i894f 50c a volume, 75c in 
cloth; iSq4-dat€, sold in sets only; 75c each for octavo volumes; price of 
quarto volumes on application. 

These reports are made un of the reports of the Director, Geologist. Paleontologist. Botanist 
and Entomologist, and museum btilletins and memoirs, issued as advance sections of the 
reports. 

Director's annual reports 1904-date. 

T904. 138P. 30C. IQ06. i86p. 4ipl. 35C* 

1905. io3p. a3pl. 30c. 1907. aiap. 63pl. 50c. 

These reports cover the reports of the State Geologist and of the State Paleontologist. 
Bound also with the museum reports of which they form a part. 

Geologist's annual reports 1881 -date. Rep'ts t, 3-13, 17-date, O: a, i4-r6, Q. 
In 1808 the paleontologic work of the Stat« was made distinct from the geologic and was 
reported separately from 1 899-1903. The two departments were reunited in 1904, and are 
now reported in the Director's report. 

The annual reports of the original Natural History Survey, 1837-^1, are out of print. 
Reports 1-4, 1881-84. were published only in separate form. Of the 5th report 4 P»?c* 
were reprinted in the 39th museum report, and a supplement to the 6th report was included 
in the 40th museum report. The 7th and subsequent reports are included in the 41st and 
following museum reports, except that certain lithographic plates in the iitb report (1891) 
and 13th (1893) are omitted from the 4Sth and 47th museum reports. 
Separate volumes of the following only are available. 

Report Pric€ Report Pric^ Report Pric€ 

la (1893) $.50 17 f.75 31 I-40 

14 .75 18 .75 aa .4© 

15. 3V. a 19 .40 as .45 

16 I ao .50 [.9## Director's annual reports] 

Paleontologist's annual reports 1899-date. 

S99 first note under Geologist's annual reports. 

Bound also with museum reports of which they form a part. Reports for 1899 and 1900 
may be had for aoc each. Those for 190 1-3 were issued as bulletins. In 1904 combined 
with the Director's report. 

Entomoloffist's annual reports on the injurious and other insects of the 
State of New York i88a-date. 

Reports 3-ao bound also with museum reports 40-46. 48-58 of which they form a part. 
Since 1898 these reports have been issued as bulletins- Reports 3-4. 17 Are out of print » 
other reports with prices are: 

Report Pnc0 Report Price 

10 $.35 18 (Bui. 64)$. so 

11 .a5 '9 ( " 76) .15 
I a as so ( 97) .40 
13 Frte 91 (*' 104) .§5 

' ' .ao »9 (** no) .a5 

.15 a3 (" 134) .75 

.as 
Reports a, 8-1 a may also be obtained bound in cloth at asc each in addition to the price 
given above. 

Botanist's annual report? 1867-date. 

Bound also with museum reports ai^ate of whkb they forma part; the first Botanist's 
report appeared in the aist museum report and is numbered ai. Reports ai-a4, ag, 31-41 
were not published separately. 

Separate reports for 1871-74. 1876, 1888-98 are out of print Report for 1809 may be had 
Cor aoc; tooo for soc. Since 1901 these reports have been issued as bulletins. 



Report 


Price 
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Desctiptions and Ulttstrationa of edible, poisonous and unwholesome fungi of New York 
have also been published in volumes x and 3 of the 48th (1894) museum report and in volume 
I of the 49th (1895), 51st (1897). 53d (1898), S4th (i9oo)t ssth (1901). 56th (1903), 57th 
(x903)vS^^^ (1904). 59th (1905) and 60th (1906) reports. The descriptions and illustra- 
tions of ediUeand unwholesome species contained in the 49th, sist and sad reports have 
been revised and rearranged, and. combined with others more recently prepared, constitute 
If ttseum memoir 4* 

Museoin bulletins iSSy-date. O. To advance subscribers, $3 a year or %i 
a year for division (i) geology, economic geology, paleontology, mineralogy, 
Koc each for divisions (a) general zoology, archeology and miscellaneous, (3) 
botany, (4) entomology. 

Bulletins are grouped in the list on the following pages according to divisions. 
The divisions to which bulletins belong are as follows: 



X Zoology 




43 Zoology 






86 Entomology 


a Botany 




44 Economic Geology 






87 Archeology 


3 Economic Geology 


45 Paleontology 






88 Zoology 


4 Mineralogy 




46 Entomology 






89 


Archeology 


5 Entomology 




^7 ^ 






90 


Paleontology 


6 




48 Geology 






91 


Zoology 


7 Economic Geology 


49 Paleontology 






9a 


Paleontology 
Economi'' Geology 


I Botany 




50 Archeology 






93 


9 Zoology 




51 Zoology 






94 


Botany 


10 Economic Geology 


5 a Paleontology 






95 


Geology 


II ** 




53 Entomology 






96 


•* 


'' r. 




54 Botany 






97 


Entomology 


13 Entomology 




55 Archeology 






98 


Mineralogy 


14 Geology 




56 Geology 






99 


Paleontology 
Economic Geology 


15 Economic Geology 


57 Entomology 






100 


16 Archeology 




58 Mineralogy 






lOI 


Paleontology 
Economic Geology 


17 Economic Geology 


59 Entomology 






loa 


18 Archeology 




60 Zoology 






103 


Entomology 


19 Geology 




61 Economic Geology 






104 


- 


ao Entomology 




6a Miscellaneous 






105 


Botany 


a I Geology 
33 Archeology 




63 Paleontology 






106 


Geology 




64 Entomology 






107 




33 Entomology 




65 Paleontology 






108 


Archeology 


*^ « 




66 Miscellaneous 






109 


Entomology 


as Botany 




67 Botany 






no 


•• 


a6 Entomology 




68 Entomology 






III 


Geology 


'7 „ 




69 Paleontology 






iia 


Economic Geology 


38 Botany 




70 Mineralogy 






113 


Archeology 


39 Zoology 




71 Zoology 






114 


Paleontology 


30 Economic Geology 


73 Entomology 






115 


Geology 


31 Entomology 




73 Archeology 






116 


Botany 


33 Archeology 




74 Entomology 






117 


Archeology 
Paleontology 
Economic Geology 


33 Zoology 




75 Botany 






118 


34 Paleontology 

35 Economic Gcol< 




76 Entomology 






X19 


3gy 


77 Geology 

78 Archeology 






I30 




36 Entomology 








131 


Director's report for 1907 


37 „ , " 




79 Entomology 






133 


Botany 


38 Zoology 




80 Paleontology 






ia3 


Economic Geology 


39 Paleontology 




81 






124 


Entomology 


40 Zoology 




8a 






135 


Archeology 


41 Archeology 
43 Paleontology 




83 Geology 






136 


Geology 




84 






137 


" 






85 Economic Geology 






X28 
129 


Paleontology 
Entomology 


Bulletins are also found with the annual reoorts of the museum as follows: 


BulUtin Report 


Bfdlwiin Rtport BulUtin 


Report 


BuUttin R$port 


xa-is 48, V. I 


66,67 


56, V. 4 92 


58. 


V. 




117 60, V. 3 


16. 17 so, v. I 


68 


56, V. 3 93 


58. 


V. 




118 60. V. I 


18, 19 S»i V. I 


69 


56, V. a 94 


58. 


V. 




XI9-2I 61, V. T 


30-35 5a, v. X 


70, 71 


57. V. I, pt X 95. 96 


58. 


V. 




123 6i, V. a 


a6-3i S3. V. I 


73 


57, V. I, pt 3 97 


58. 


V. 




123 61, V. I 


38-34 54, v. X 


73 


57. V. a 98, 99 


59, 


V 




124 61, V. a 


35. 36 54. V. 3 


74 


57. V. I, pt a 100 


59. 


V. 






37-44 54, v. 3 


75 


57, V. a lox 


59. 


V. 






45-48 54. V. 4 


76 


57. V. 1, pt a loa 


59. 


V 






49-S4 55. V. X 


77 


57. V. I. pt I 103-5 


59. 


V 






55 56. V. 4 


78 


57. V. a 106 


59. 


V 




Mgmoir 


56 56. V. I 


79 


57. V. I, pt a 107 


60, 


V 




2 49. V. 3 


57 56, V. 3 


80 


57. V. 1, pt x 108 


60. 


V 




3. 4 53. V. a 


S8 56, V. X 


81. 8a 


58, V. 3 ICQ, no 


<*o. 


V 




5. 6 57. V. 3 


59. 60 56, V. 3 


83.84 


58. V I III 


60. 


V 




7 57, V. 4 


61 56. V. I 


85 


58. V. 3 I 13 


60, 


V 




8, pt 1 59. V. 3 


6a 5fi, V. 4 


86 


58, V. 5 113 


60. 


V 




8. pt a 59. V. 4 


63 56, V. a 


87-89 


58, V. 4 114 


60. 


V 




9 60. V. 4 


64 S'^. V. 3 


90 


58, V, 3 IIS 


60. 


V 




10 60. V ? 


65 56. V. a 


91 


58, V. 4 n6 


60, 


V. 




II 61. V. 3 
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MUSEUM PUBLICATIONS 

f The figures at the beginning of each entry in the following list, indicate its number as a 
tnuseura bulletin. 

Geology. 14 Kemp, J. F. Geology of Moriah and Westport Townships, 

Essex Co. N. Y., with notes on the iron mines. 38p. il. 7pl. 2 maps. 

Sett. 1895. Free. 
19 Merrill, F. J. H. Guide to the Study of the Geological Collections of 

the New York State Museum. i64p. iippl. map. Nov. 1898. OtU of 

print. 
21 Kemp, J. F. Geology of the Lake Placid Region. 2 4p. i pi. map. Sept. 

i8q8. Free. 
48 Woodworth, J. B. Pleistocene Geology of Nassau County and Borough 

of Queens. 580. il. 8pl. map. Dec. 1901. 25c. 
56 Merrill, F. J. H. Description of the State Geologic Map of 190 1. 42p. 

2 maps, tab. Nov. 1902. Free. 
77 Gushing, H. P. Geology of the Vicinity of Little Falls, Herkimer Co. 

98p. il. i5pl. 2 maps. Jan. 1905. 30c. 

83 Woodworth, J. B. Pleistocene Geology of the Mooers Quadrangle. 62p. 
25pl. map. June 1905. 25c. 

84 Ancient Water Levels of the Champlain and Hudson VaUeys. so6p. 

il. upl. 18 maps. July 1905- 45c. 

05 Gushing, H. P. Geology of the Northern Adirondack Region. i88p. 

i5pl. 3 maps. Sept. 1905. 30c. 
g6 Ogilvie, L H. Geology of the Paradox Lake Quadrangle. 54p. il. lypl. 

map. Dec. 1905. 30c. 

106 Fairchild, H. L. Glacial Waters in the Erie Basin. 88p. i4pl. 9 maps. 
Feb. 1907. Out of print. 

107 Woodworth, J. B.; Hartnagel. C. A.; Whitlock, H. P.; Hudson. G. H.; 
Clarke. J. M.: White, David; Berkey, C. P. Geological Papers. 388?. 
54pl. map. May 1907. 90c, cloth. 

Contents: Woodworth, J. B. Postglacial Faults of Eastern New York. 
Hartnagel. C. A. Stratigraphic Relations of the Oneida Conglomerate. 

Uoper Siluric and Lower Devonic Formations of the Skunnemunk Mountain Region. 

Whitlock, H. P. Minerals from Lyon Mountain, Clinton Co. 

Hudson, G. H. On Some Pelmatozoa from the Chazy Limestone of New York. 
Clarke. J. M. Some New Devonic Fossils. 

An Interesting Style of Sand-filled Vein. 

Eurypterus Shales of the Shawangunk Mountains in Eastern New York. 

White, David. A Remarkable Fossil Tree Trunk from the Middle Devonic of New York. 
Berkey, C. P. Structural and Stratigraphic Features of the Basal Gneisses of the 
Highlands. 

Ill Fairchild, H. L. Drumlins of New York. 6op. 28pl. 19 maps. July 

1907. Out of print. 
115 Gushing, H. P. Geology of the Long Lake Quadrangle. 88p. aopl. 

map. Sept. 1907. 25c. 

126 Miller. W. J. Geology of the Remsen Quadrangle. 54p. il. iipl. map. 
Jan. 1909. 25c. 

127 FairchiM, H. L. Glacial Waters in Central New York. 6 4p. 2 7 pi. 15 maps. 
Mar. 1909. 40c. 

Berkey, C. P. Geology of the Highlands of the Hudson. In preparation. 
Gushing, H. P. Geology of the Theresa Quadrangle. In preparation. 
Economic geology. 3 Smock, J. C. Building Stone in the State of New 

York. i54p. Mar. 1888. Out of print. 
7 First Report on the Iron Mines and Iron Ore Districts in the State 

of New York. 78p. map. June 1880. Oui of print. 

10 Building Stone in New York. 21 op. map, tab. Sept. 1890. 40c. 

11 Merrill, F. J. H. Salt and Gypsum Industries of New York. 94p. lapl. 

2 maps, II tab. Apr. 1893. [50c] 

12 Ries, Heinrich. Clay Industries of New York. i74p. ipl. il. map. Mar. 
1805. 30c. 

15 Merrill, F. J. H. Mineral Resources of New York. a4op. 2 maps. 
Sept. 1895. [50c] 

17 Road Materials and Road Building in New York. 52p. i4pl. 2 maps. 

, Oct. 1897. 15c. 
30 Orton, Edward. Petroleum and Natural Gas in New York. i36p. il. 

3 maps. Nov. 1899. 15c. 

35 Ries, Heinrich. Clays of New York; their Properties and Uses. 4s6p. 
i4opl. map. June 1900. $1, cloth. 



Digitized by VjOOQIC 



NEW YORK STATS EDUCATION DEPARTMENT 

44 Lime and Cement Industries of New York; Bckel, B. C. Chapters 

on the Cement Industry. 33 ap. loipl. 2 maps. Dec. 1901. S5C cMh. 

6z Dickinson, H. T. Quarries of Bluestone and other Sandstones in New 
York. ii4p. i8pl. 2 maps. Mar. 190J. 350. 

85 Rafter. G. W. Hydrology of New York State. 909p. iL 44pl« 5 tn&pn. 
May 1905. $1.^0, cloth. 

93 Newland, D. H. Mining and Quarry Industry of New York. ySp. 



July 1905. Ouiof print, 

90 MCCOU 



100 McCburt, W. £. Fire Tests of Some New York Building Stones. 4op. 

a6pl. Feb 1906. 150. 
zoa Newland, D. H. Mining and Quarry Industry of New York, ad 

Report. i69p. June 1906. a 5c. 

113 Mining and Quarry Industry 1906. 82p. July 1907. 15c. 

Z19 Newland, D. H. & Kemp, J. P. Geolog^r of the Adirondack Magnetic 

Iron Ores with a Report on the Mineville-Port Henry Mine Group. 

184P. i4pL S maps. Apr. 1908. 35c. 

130 Mining and Quarry Industry 1907. Sap. July 1908. 15c. 

133 & Hartnagel, C. A. Iron Ores of the Clinton Formation in New 

York State. 76p. il. 14 pl. 3 maps. Nov. 1908. 250. 

The Sandstones of New York. In preparation. 

Mineralogy. 4 Nason, P. L. Some New York Minerals and their Localities. 

a 20. ipL Aug. 1888. Free. 
58 Whitlock. H. P. Guide to the Mineralogic Collections of the New York 

State Maseum. i$op. il. 39pL 11 models Sept. 190a. 40c. 

70 New York Mineral Localities, nop. Oct. 1903. aoc. 

98 Contributions from the Mineralogic Laboratory. 38p. 7pl. Dec. 

1905. 15c. 
Pftleontoloc^. 34 Cumings, B. R. Lower Silurian System of Eastern Mont- 
gomery County; Prosser, C. S. Notes on the Stratigraphy of Mohawk 

Valley and Saratoga County, N. Y. 74p. i4pl. map. May 1900. 15c. 
M Clarke, J. M.{ Simpson, G. B. & Loomis, P. B. Paleontolc^c Papers i. 

7ap. il. i6pL Oct. 1900. 250. 

ConUniM: Qmrke, J. M. A Remarkable Occurrence of Orthoceras in the Oneonta Bedi of 

the Chenango VaUey, N. Y. 
— Paropeonema cryptophya: a Pecniiar Bchinoderm from the Intnmescens-ione 

(Portage Beds) of Western New York. 
— -^ Dictyonine Hexactinellid Sponges from the Upper Deyonic of New York. 
^^^ The Water Biscuit of Squaw Island, Canandaigua Lake. N. Y. 
Simpeon J3. B. Preliminary Descriptions of New Genera of Paleozoic Rugose Corals. 
Loomis. P. B. Siluric Pungi from Western New York. 

4a Ruedemann. Rudolf. Hudson River Beds near Albany and their Taxo- 

nomic Equivalents. ii6p. apl. map. Apr. 190 1. 350. 
45 Grabau. A. W. Geology and Paleontology of Niagara Palls and Vicinity. 

986p. il. i8p1. map. Apr. 1901. 65c; cloth, 90c. 
49 Ruedemann, Rudolf; Clarke. J. M. & Wood, Blvira. Paieontologic 

Papers s. 94op. i3pL Dec 1901. 40c. 

ConttfUs: Ruedemann, Rudolf. Trenton Conglomerate of Rysedorph Hill. 
^Oarke, J. M. Limestones of Central and Western New York loterbedded with Bitumi* 
nous Shales of the Marcellus Stage. 
Wood, Blyira. Marcellus Limestones of Lancaster, Erie Co., N. Y. 
Clarke. J. M. New Agelacrinites. 
■ ■ Viuue of Amnigenia as an Indicator of Presh-water Deposits during the Devonic of 
^ New Yoric. Ireland and the Rhineland. 

S2 Clarke, J. M. Report of the State Paleontologist 190 x. a Sop. il. lopL 

map, X tab. July 1903. 40c. 
63 -^— Stratitfnipny of Canandaigua and Naples Quadrangles. 78p. map. 

June 1904. s$c. 
65 -~-* Catalogue of Type Specimens of Paleozoic Possils in the New York 

State Museum. 8480. May 1903. $i.ao, cloth, 
69 — ^ Report of the State Paleontologist 1903. 464?* S^pl. 7 maps. Nov. 

1903. $x, clotK 

80 -— ^^Report of the State Paleontologist 1903. 396P. a9pl. s maps. 
Peb. 1905. 8$c cHoth, 

81 — ^ & Luther, D. D. Watldns and Blmira Quadrangles, jap. map. 
Mar. zoo$. 35c. 

83 -~— ueologic Map of the TuUy Quadrangle. 4op. map. Apr. 1905. aoc. 
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90 Ruedemann, Rudolf. Cephalopoda of Beekmantown and Chazy Por- 
xnations of Champlain Basin. 3a4p. il. 38pl. May 1906. 75c, cloth. 

93 Grabau, A. W. Guide to the Geology and Paleontology of the Schoharie 
Region. 314P. il. a6pl. map. Apr. 1906. 75c, cloth, 

99 Luther, D. D. Geology of the Buffalo Quadrangle. 33p. map. May 

1906. 90C. 

xox Geology of the Penn Yan-Hammondsport Quadrangles. aSp. 

map. July 1906. 250. 
XX4 Hartnagel, C. A. Geologic Map of the Rochester and Ontario Beach 

Quadrangles. 36p. map. Aug. 1907. 20c. 
1x8 Clarke, J. M. & Luther, D. D. Geologic Maps and Descriptions of the 

Portage and Nunda Quadrangles including a map of Letcbworth Park. 

500. i6pl. 4 maps. Jan. 1908. 35c. 
X28 Luther, D. D. Geology of the Geneva-Ovid Quadrangles. 44p. map. 

Apr. 1909. 20c. 
White, David. The Devonic Plants of New York. In preparation, 

Geology of the Phelps Quadrangle. In preparation, 

Whitn^ H. O. Geology of the Morrisville Quadrangle. Prepared, 
Hopkins, T. C. Geology of the Syracuse Quadrangle. In preparation, 
Hudson, G. H. Geology of Valcour Island. In preparation. 
Zoology. X Marshall, W. B. Preliminary List of New York Unionidae 

3op. Mar. 1802. Free. 
9 Beaks of Unionidae Inhabiting the Vicinity of Albany, N. Y. 30P 

ipL Aug. 1890. Free. 

39 Miller, G. S. jr. Preliminary List of New York Mammals. i34p. 
Oct. 1890. 15c. 

33 Parr, M. S. Check List of New York Birds. 224p. Apr. 1900. 250. 
30 Miller. G. S. jr. Key to the Land Manmials of Northeastern North 
America. io6p. Oct. 1900. 15c. 

40 Simpson, G. B. Anatomy and Physiology of Polygyra albolabris and 
Limax maximus and Embryology 01 Limax maximus. 82p. 28pL Oct. 
xooi. 25c 

43 Kelloge, J. L. Clam and Scallop Industries of New York. 36p. 2pl. 

map. ^Apr. 1901. Free. 
51 BckeU £. C. & Paulmier, F. C. Catalogue of Reptiles and Batrachians 

of New York. 64p. iL ipL Apr. 1902. 15c 

Bckel, B. C. SerpenU of Northeastern United States. 

Paulmier, P. C. Lizards, Tortoises and Batrachians of New York. 

60 Bean, T. H. Catalogue of the Fishes of New York. 784P. Feb. 1903. 

$1, cloth, 
71 Kellogg, J. L. Feeding Habits and Growth of Venus mercenaria. 3op. 

i4pl. 'isl^t. 1903. Free. 
88 Letson, Elizabeth J. Check List of the Mollusca of New York. ii6p. 
i;^May 1905. 20c. 
91 Paulmier, F. C. Higher Crustacea of New York City. 78p. il. June 

1905. aoc. 
Shufeldt.R. W. Osteology of the Birds. In press. 
Entomology. 5 Lintner, J. A. White GruD of the May Beetle. 34p. il. 

Nov. 1888. Free. 

6 Cut-worms. 38p. iL Nov. 1888. loc. 

13 San Jos^ Scale and Some Destructive Insects of New York State. 

54p. 7pl. Apr. 1895. ISC 
20 Felt, E. P. Elm-leaf Beetle in New York State. 46p. il. spL June 

2898. Free. 

23 14th Report of the State Entomologist 1898. isop. iL 9pL Dec. 

1898. 20c. 
24 Memorial of the Life and Entomologic Work of J. A. Lintner Ph.D. 

State Entomologist 1874-98; Index to Entomologist's Reports 1-13. 

3i6p. ipL Oct. 1899. 35c* 

Supplement to 14th report of the State Bntomologitt. 

26 Collection, Preservation and Distribution of New York Insects. 

36p. iL Apr. 1899. Free. 
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n Shade Tree Pests in New York State. a6p. il. spt May 1899. 

Free. 
31 i5tli Report of the State Entomologist 1899. M8p. June 1900. 

15c. 
36 i6th Report of the State Entomologist 1900. ii8p. i6pl. Mar. 

1901. «5c. 
37 — — Catalogue of Some of the More Important Injurious and Beneficial 

Insects of New York State. 54p. il. Sept. 1900. Free. 
46 Scale Insects of Importance and a List of the Species in New 

York State. 94P. il. i<;pl. June 1901. a^c. 
47 Needbam, J. G. & Betten. Cornelius. Aquatic Insects in the Adiron- 

dacks. a34P* ^^* 3^P^* Sept. 1901. 45c. 
53 Felt, E. F. lytn Report of the State Entomologist 1901. aaap. il. 6pl. 

Aug. lOpa. Oitt of print, 
57 Elm Leaf Beetle in New York State. 46p. il. 8pl. Aug. 190a. 

Ota jf print. 

This U a revi^on of ao containrng the more enentlal facts observed since that was pre- 
pared. 

59 Grapevine Root Worm. 4op. 6pL Dec. 190a. 15c. 

5m 73. 

64 1 8th Report of the State Entomologist 190a. nop. 6pl. May 

1903. Out of print, 

68 Needham, J. G. & others. Aquatic Insects in New York. 3aap. sapl. 

Aug. 1003. 80c, cloth. 
J2 Pelt, E. P. Grapevine Root Worm. 58p. ispl. Nov. 1903. aoc. 

This is a revision of 59 containing the more essential facts observed since that was 
prepared. 

74 & Joutel. L. H. Monograph of the Genus Saperda. 88p. i4pl. 

June 1904. a 5c. 
76 Felt, E. P. 19th Report of the State Entomologist 1903. i5op. 4pl. 

1904. 15c. 

79 Mosquitos or Culicidae of New York. i64p. il. S7pl. tab. Oct. 

1904. 40c. 
$6 Needham. J. G. & others. May Flies and Midges of New York. 3 sap. 

il. 37pl. June 1905. 80c, cloth. 
97 Felt, E. P. aoth Report of the State Entomologist 1904. a46p. il. i9pl. 

Nov, 1905. 40c. 

103 Gipsy and Brown Tail Moths. 440. lopl. July 1906. 15c. 

X04 aist Report of the State Entomologist 1905. i44p. lopl. Aug. 

1906. a 5c. 

109 Tussock Moth and Elm Leaf Beetle. 34p. 8pl. Mar. 1907. aoc. 

I JO aad Report of the State Entomologist 1906. isap. spL June 

1907. asc. 

X24 a3d Report of the State Entomologist 1907. 54ap. 44pl. il. 

Oct. 1908. 75c. 

129 Control of Household Insects. 48p. il. May 190^. Free. 

Needham, J. G. Monograph on Stone Flies. In preparation. 

Botany. 2 Peck, C. H. Contributions to the Botany of the State of New 
York. 7ap. apl. May 1887. Out of print. 

8 Boleti of the United States. 98p. Sept. i88q. Out of print. 

25 Report of the State Botanist 1898. 76p. 5pl. Oct. 1899. Out of 

print. 

28 Plants of North Elba. ao6p. map. June 1899. aoc. 

54 Reportof the State Botanist 1 90 1. 58p. 7pl. Nov. 190a. 40c. 

67 Reportof the State Botanist 190a. 196P. 5pl. May 1903. 50c. 

75 Report of the State Botanist 1903. 7op. 4pl. 1904. 40c. 

04 ■ Reportof the State Botanist 1904. 6op. lopl. July 1905. 40c. 

105 Report of the State Botanist 1905. io8p. lapl. Aug. 1906. 50c. 

116 Reportof the State Botanist 1906. laop. 6pl. July 1907. 35c. 

122 Report of the State Botanist 1907. i^8p. 5pl. Aug. 1908. 40c. 

Archeology. 16 Beauchamp, W. M. Aboriginal Chipped Stone Imple- 
ments of New York. 86|>. a3pl. Oct. 1897. asc. 

18 Polished Stone Articles used by the New York Aborigines. io4p. 

35pt Nov. 1897. asc. 
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33 Earthenware of the New York Aborigines. ySp. 33pl. Oct. 

1898. 95c. 
32 Aboriginal Occupation of New York. ipop. i6pl. a maps. Mar. 

1900. 30c. 
41 Wampum and Shell Articles used by New York Indians. 

x66p. a8pl. Mar. 1901. 30c. 
50 Horn and Bone Implements of the New York Indians, nap. 43pl. 

Mar. 190a. ^oc. 
55 Metallic Implements of the New York Indians. 94p. 38pl. 

June 1 00a. a 5c. 
73 Metallic Ornaments of the New York Indians. laap. 37pl. Dec 

1903. 50c. 
78 History of the New York Iroquois. 34op. lypl. map. Feb 1905. 

75c, cloth, 

87 Perch Lake Mounds. 84p. lapl. Apr. 1905. aoc. 

89 Aboriginal Use of Wood in New York. 190P. 35pl. June 

1905- .35c. 

Aboriginal Place Names of New York. 336P. May 1907. 40c. 
Civil, Religious and Mourning Councils and Ceremonies of Adop- 
ii8p. 7pl. June 1507. ajc. 
1x7 Parker, A. C. An Erie Indian Village and Burial Site. loap. 

38pl. Dec. 1907. 30c. 
125 Converse, H. M. & Parker, A.. C. Iroquois Myths and Legends. 196P. 

il. iipL Dec. 1908. 50c. 
Miscellaneous. Msx (62) Merrill, F. J. H. Directory of Natural History 

Museums in United States and Canada. a36p. Apr. 1903. 30c. 
66 Ellis, Mary. Index to Publications of the New York State Nat- 
ural History Survey and New York State Museum 183 7-1 903. 4i8p. 
June 1903. 75c, cloth. 
Museum memoirs 1889-date. Q. 

I Beecher, C. E. & Clarke, J. M. Development of Some Silurian Brachi- 

onoda. 96p. 8pl. Oct. 1889. $1. 
a Hau, James & Clarke, J. M. Paleozoic Reticulate Sponges. 3 sop. il. 7opl. 
1898. $a, cloth, 

3 Clarke, J. M. The Oriskany Fauna of Becraft Mountain, Columbia Co., 

N. Y. ia8p. opl. Oct. 1900. 80c. 

4 Peck, C. H. N.Y. Edible Fungi, 1895-99. io6p. aspl. Nov. 1900. $1.25. 

Thit includes revised descriptions and illustrations of fungi reported in the 49th, 51st and 
sad reports of the State Botanist. 

5 Clarke, J. M. & Ruedemann, Rudolf. Guelph Formation and Fauna of 

New York State, igdp. aipL July 1903, $1.50, cloth. 

6 Clarke, J. M. Naples Fauna m Western I^w York. a68p. a6pL map. 

$a, cloth. 

7 Ruedemann, Rudolf. Graptolites of New York. Pt i Graptolites of the 

Lower Beds. 3 sop. 1701. Feb. 1905. $ij5o. cloth. 

8 Felt, £. P. Insects Affecting Park and Woodland Trees, v.i 46op. 

il. 48pL Feb. 1906. $a.5o, cloth, v.a 548p. il. aapl. Feb. 1907. 
$a, cloth. 

9 Clajke, J. M. Early Devonic of New York and Eastern North America. 

Pt 1. 366P. il. 7opl. 5 maps. Mar. 1008. $2.50, cloth. Pt 2, In press. 

10 Eastman, C. R. The Devonic Ftsnes of the New York Formations. 

a36p. iSpl. i907« Si.as, cloth. 

II Ruedemann. Rudolf. Graptolites of New York. Pt a Graptolites of the 

Higher Beds. 584P. it a tab. 3ipl. Apr. 1908. $a.5o, cloth. 

I a Eaton, E. H. Birds of New York. In press. 

Natural history of New York. jov. il. pl. maps. Q. Albany i84a-Q4. 

DIVISION I ZOOLOGY. De Kav, James E. Zoology of New York; or. The 
New York Fauna; comprising detailed descnptions of all the animals 
hitherto observed within f the Stat^ofj^New York with brief notices of 
those occasionally found near its borders, and accompanied by appropri- 
ate illustrations. 5V. il. pL maps. ^'sq. Q. Albany 1 84a-44. Out of print . 
historical introduction to the series by Gov. W. H. Seward. i78p. 
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V. 1 ptz Mammalia. 131 +46p. 33pL 1842. 

300 copies with hand-colored plates. 

V. 9 pta Birds. 12+380P. i4ipL 1844. 
Colored plates. 

V. 3 pt3 Reptiles and Amphibia. 7+98p. pt4 Pishes. i5+4x5p. 1843. 
pt3*-4 bound together. 

V. 4 Plates to accompany v. 3. Reptiles and Amphibia ajpL Pishes 79p1. 
184s. 
100 copies wftb hand-edktred plates 

V. s pt5 Mollusca. 4+971P. 4opl. pt6 Crustacea. 7op. i3pl. 1843-44. 
Hand-colored plates; ptsHS bound together. 

DIVISION 9 BOTANY. ToxTcy, Tohn. Flora of the State of New York; com- 
prising full descriptions of all the indigenous and naturalized plants hith- 
erto discovered in the State, with remarks on their economical and medical 
properties, a v. il. pi. sq. Q. Albany 1843. Out of print. 

V. I Flora of the State of New York. la +484P. 7apl. 1843. 
300 copies with hand-colozed plates. 

V. a Flora of the State of New York. 572p. 89pl. 1843. 
300 copies with hand-colored plates. 

DIVISION 3 MiNBRALOOY. Bcck, Lewis C. Mineralogy of New York; com- 
prising detailed descriptions of the minerals hitherto found in the State 
of New York, and notices of their uses in the arts and agriculture, il. pi. 
sq. Q. Albany 184a. Out of print, 

V. I pti Economical Mineralogy, pta Descriptive Mineralogy. a4+536p. 
184a. 
8 plates additional to those printed as part of the text. 

DIVISION 4 OBOLOGY. Mather, W. W.; Emmons, Ebenezer; Vanuxem, Lard- 
ner & Hall, James. Geology of New York. 4V. il. pi. sq. Q. Albany 
i84a-43. Out ofprint. 

V. I pt I Mather, W. W. First Geological District. 37+6s3p. 46pl. 1843. 

V. a pta Emmons, Ebenezer. Second Geological District. io+437P. i7pl. 
184a. 

▼. 3 pt3 Vanuxem, Lardner. Third Geolo^cal District. 3o6p. 184a. 

V. 4 pt4 Hall, James. Fourth Geological District. aa+683p. ippl. map. 

1843. 

DIVISION 5 AGRICULTURE. Emmons, Ebenezer. Agriculture of New York, 
comprising an account of the classification, composition and distribution 
of the soils and rocks and the natural waters of the different geological 
formations, together with a condensed view of the meteorology and agri- 
cultural productions of the State. 5V. il. pi. sq. Q. Albany 1846-54. Uut 
of print, 

V. I Soils of the State, their Composition and Distribution. 11 +371P. aipl. 
1846. 

V. a Anal3rsis of Soils, Plants, Cereals, etc. 8 +343 +4<5p. 4apl. 1849. 
With hand-colored plates. 

V. 3 Fruits, etc. 8+340P. 1851. 

V 4 Plates to accompany v. 3. 9Spl. 1851. 
Hand-colored. 

▼. 5 Insects Injurious to Agriculture. 8 + a7ap. sopL 1854. 
With hand-colored plates. 

DIVISION 6 PALEONTOLOGY. Hall, . Jamcs. Paleontology of New York. 8 v. 
il. pi. sq. Q. Albany 1847-94. Bound in cloth, 

V. I Organic Remains of the Lower Division of the New York System. 
23 +338p. 99Pl- 1847. Out of print, 
a Organic Remains of Lower Middle Division of the New York System. 



8 +j62p. io4pl. 1852. Out of print, 
.3 Organic Remains of the Lower H 
Sandstone, pti, text. ia+532p. 1859. [$3.50] 



rganic Remains of the Lower Helderberg Group and the Oriskany 
Istone. pti, text, ia+5 
ia. i43pl. 1861. [$a.5o] 
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V. 4 Fossil Brachiopoda of the Upper Helderberg, Hamilton. Portage and 
Chemung Groups. ii+i+428p. 69pl. 1867. $2.50. 

V. 5 pti Lamellibranchiata i. Monomyaria of the Upper Helderberg 
Hamilton and Chemung Groups. i8+268p. 4501. 1884. $2.50. 

Lamellibranchiata 2. Dimyaria of the Upper Helderberg, Ham- 
ilton, Portage and Chemung Groups. 62+293P. 5ipl. 1885. $2.50. 

pt2 Gasteropoda, Pteropoda and Cephalopoda of the Upper Helder- 
berg, Hamilton, Portage and Chemung Groups. 2V. 1879. v. i, text. 
15 +492p. V. 2, i2opl. $2.50 for 2 V. 

& Simpson, George B. v. 6 Corals and Bryozoa of the Lower and Up- 
per Helderberg and Hamilton Groups. 24+298P. 67pl. 1887. $2.50 

& Clarke, John M. v. 7 Trilobites and other Crustacea of the Oris- 

kany. Upper Helderberg, Hamilton, Portage, Chemung and Catskill 
Groups. 64-t-236p. 46pr. 1888. Cont. supplement to v. 5, pt2. Ptero- 
poda, Cephalopoda and Annelida. 43p. i8pl. 1888. $2.50. 

& Clarke, John M. v. 8 pti Introduction to the Study of the Genera 

of the Paleozoic Brachiopoda. i6-t-367i>. 44pl. 1892. $2.50. 

& Clarke, John M. v. 8 pt2 Paleozoic Brachiopoda. 16 +394P 64pl. 

1894. $2.50. 

Catalogue of the Cabinet of Natural History of the State of New York and 
of the Historical and Antiquarian Collection annexed thereto. 242P. O. 
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Handbooks i893-<late. 

In quantities, i cent for each x6 pages or less. Single copies postpaid as below. 
New York State Museum. 52p. il. Free. 

Outlines, history and work of the museum with list of staff zgoa. 

Paleontology. i2p. Free. 

Brief outline of State Museum work in paleontology under heads: Definition: Relation to 
biology; Relation to stratigraphy: History of paleontology in New York. 

Guide to Excursions in the Fossiliferous Rocks of New York. i24p. Free. 
Itineraries of 3* trips covering nearly the entire series of Paleozoic rocks, prepared specially 
for the use of teachers snd students desiring to acquaint themselves more intimately with the 
classic rocks of this State. 

Entomology. i6p. Free. 

Economic Geology. 44p. Free. 

Insecticides and Fungicides. 2 op. Free. 

Classification of New York Series of Geolo|:ic Formations. 32p. Free. 

OeoloEic maps. Merrill, F. J. H. Economic and Geologic Msip of the State 

of New York: issued as part of Museum bulletin 15 and 48th Museum 

Report, V. i. 59x67 cm. 1894. Scale 14 miles to i inch. 15c. 
Map of the State of New York Showing the Location of Quarries of 

Stone Used for Building and Road Metal. Mus. bul. 17. 1897. Free. 
Map of the State of New York Showing the Distribution of the Rocks 

Most useful for Road Metal. Mus. bul. 17. 1897. Free. 
Geologic Map of New York. 1901. Scale 5 miles to i inch. In atlas 

form $3; tnounted on rollers $5. Lower Hudson sheet 60c. 

The lower Hudson sheet, geologically colored, comprises Rockland. Orange, Dutchess. Put- 
nam, Westchester, New York. Richmond. Kings. Queens and Nassau counties, and parts of 
Sullivan. Ulster and Suffolk counties; also northeastern New Jersey and part of western 
Connecticut. 

Map of New York Showing the Surface Configuration and Water Sheds. 

X901. Scale T9 miles to i inch. 15c. 

Map of the State of New York Showing the Location of its Economic 

Deposits. 1904. Scale 12 miles to i inch. 15c. 

Geology maps on the United States Geological Survey topographic base; 
scale I in. ■» z m. Those marked with an asterisk have also been pub- 
lished separately. 

•Albany county. Mus. rep't 49, v. a. 1898. Out of print. 

Area arotmd Lake Placid. Mus. bul. 21. 1898. 

Vicinity of Frankfort Hill [parts of Herkimer and Oneida counties]. Mus. 
■- Vtfsi, V. I. 1899. 

id county. State geol. rep't 18. 1899, 
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Amsterdam quadrangle. Mus. btil. 34. 1900. ' 

*Parts of Albany and Rensselaer counties. Mus. buL 43. 1901. Free. 

^Niagara river. Mus. bul. 45. 1901. 250. 

Part of Clinton county. State geol. rep't 19. 1901. 

Oyster Bay and Hempstead quadrangles on Long Island. Mus. bul. 48. 

1901. 
Portions of Clinton and Essex counties. Mus. bul. 59. 1903. 
Part of town of Northiunberland, Saratoga co. State geoL rep't ai. 1903. 
Union Springs, Cayuga county and vicinity. Mus. bul. 69. 1903. 
♦Olean quadrangle. Mus. bul. 69. 1903. Free. 
^Becraft Mt with 2 sheets of sections. (Scale i in. •-• } m.) Mus. bul. 69. 

1903. aoc. 
^anandaigua-Naples Quadrangles. Mus. bul. 63. 1904. 20c. 
*Little Falls quadrangle. Mus. bul. 77. 1905. 15c. 
♦Watkins-Elmira quadrangles. Mus. bul. 81. 1905. aoc 
*Tully quadrangle. Mus. bul. 82. 1905. Free. 
♦Salamanca quadrangle. Mus. bul. 80. 1905. Free. 
*Bu&lo quadrangle. Mus. bul. 99. 1906. Free. 
*Penn Yan-Hammondsport quadrangles. Mus. bul. 10 1. 1906. aoc* 
♦Rochester and Ontario Beach quadrangles. Mus. bul. 1x4. aoc 
♦Long Lake quadrangles. Mus. bul. 115. Free. 
♦Nunda-Portage quadrangles. Mus. bul. it 8. aoc. 
♦Remsen quadrangle. Mus. bul. 126. 1908. Free. 
♦Geneva-Ovid quadrangles. Mus. bul. 128. 1909. aoc 
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